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Winglets can be modeled, but the dihedral angle must be less than 90.0 
degrees and greater than -90.0 degrees. Both upper (positive dihedral) 
and lower (negative dihedral) winglets can be accounted for in this 
code. The program uses as its solution surface the chord plane which 
may be inclined due to dihedral. Moreover, the only out of "X-Y plane" 
displacement specifically allowed for is dihedral. Local camber and 
twist is assumed to be small and can be represented by its slope 
projection to the local solution surface. The wind and body axes are 
assumed to be coincidental in the code. 


4 RUNNING THE PROGRAM 


4.1 INPUT UATA SETUP 


The very first card of Input is the Title card, and the user can have 
up to 80 characters of free field information on it about the data 
being run. This is only used by the program as a header for output. 
Note that there Is only one title card per input deck. The actual 
input data to VLM is organized into two distinct groups - group 1 
defines the reference planforra(s), and group 2 defines the details for 
the particular solution. See figure 1 for the Input data layout. The 
Individual details of the Items in the deck layout are given in the 
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the vortex flow is developed that leads to the augmented 
vortex lift. 


The data required to define Che p?an form(s) Is p rovided in the next set 
of group 1 cards as follows: 


1* (Cols.l'"10) AAN - Number of line segments used to define the 

left half of the planform (does not include the innermost 
streamwlse edge). A maximum of 24 line segments may be used 
per planform, and each planform must extend to the plane of 
symmetry. 

2. (Cols. 11-20) XS - X location of the pivot; use 0.0 for a fixed 
planform. 

3. (Cols. 21-30) YS - Y location of the pivot; use 0.0 for a fixed 

planform. 

4. (Cols. 31-40) RTCDHT - Vertical distance of the particular 

planform being read in with respect to the reference planform 

root chord height; use 0. for the reference planform. 

5. (Cols. 41-50) STLOINO - Streamwlse load Indicator; Set th^s 
value to 0, if the loading along the entire outer streamwlse 
edge or at the outermost breakpoint of this planform is to be 
0.0. If the loading Is to be non-zero along the entire edge, 
or at the outermost breakpoint, set this indicator to 1.0 


The rest of this set of data describes the breakpoints used to define 
the AAN line segments on this planform. .here are ANN + 1 breakpoints 
and all-data subsequently described are required on all except the last 
card of this set; the last card uses only the first two variables in 
the following list: 


1* (Cols.l-lo) XREG(I) - X location of the Ith breakpoint. The 
first breakpoint la located at the roost inboard location of 
the leading edge for the left-hand side of this planforro. The 
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other breakpoints are numbered around the planform perimeter 
In increasing order for each intersection of lines in a 
counterclockwise direction, 

2, (Cols. 11-20) YREG(I) - Y location of the ith breakpoint. Once 

the absolute value of Y starts to decrease, It cannot be 

increased* 

3, (Cols. 2 1-30) DIH(I) - Dihedral angle (degrees) in the Y-Z 

plane of the line from breakpoint 1 to 1+1, positive upward. 
Note that along a streamwise line, the dihedral angle is not 
defined, so use 0.0. for these lines. Note the sign of the 
dihedral angle is the same along the leading and trailing 
edges. 

4, (Cols, 31-40) AMGD - The move code; this number indicates 

whether the line segment is on the movable panel of a 
variable-sweep wing. Use 1.0 for a fixed line (defaults to 
1.0 if not set), or 2.0 for a movable lino. 


4.3 GROUP 2 DATA 


There are five different sections of data that comprise the group 2 
data. All five cannot be used together. However, the first section of 
data must always be used, either alone or in combination with one or 
more of the others. This first section Is a single card that describes 
the details of the particular configuration for which the loading is 
desired. This card requires a format of: 2A10, 8F5.2, 7F2.0, 
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4.3.1 


Section one data is to be supplied in the following order: 


1. (Cols. 1-20) CONFIG - An arbitrary configuration designation of 
=5ss=Esup to 20 alphanumeric characters. 


2. (Cols. 21-25) sew - The number of chordwlse horseshoe vortices 
to be used at a spanwise station for each planform. The 
maximum value for this variable is 20. If varying values of 
chordwlse horseshoe vorticies are desired due to either 
multipliu planforms or large discontinuities in chord across 
the span, the user can Input a value of 0. that will cause 
the program to expect user-supplied data at this point in the 
input stream. The data are in the form of a table that 
contains the number of chordwlse horseshoe vertices from the 
tip to root, and is called TBLSCW(I). This SCW*»0. option can 
only be used for planforms without dihedral and for coplanar 
configurations, SCW must be greater than, or equal to, 2. 
for cambered wing vortex flow aerodynamic and KV,se solutions. 

3. (Cols. 26-30) VIC - The nominal number of spanwise stations at 

which chordwlse horseshoe vortices will be located. This 
variable must not cause more than 100 spanwise stations to be 
used by the program in describing the left half of the 
configuration. In addition, the product of the stations 
spanwise and SCW cannot exceed 400. If SCW is 0., then the 
sum of the values in TBLSCW(I) cannot exceed 400. The use of 
variable VIC is discussed in references 1 and 2. VIC should 
always be greater than, or equal to, 10. so that the 

near-field drag or vortex flow forces on cambered 

configurations can be properly computed. 

4. (Cols. 31-35) MACH - Mach number; use a value other than 0.0 
only if the Prandtl-Glauert compressibility correction factor 
is to be applied. The value used should be less than that of 
the critical Mach number. 

5. (Cols, 36-40) CLDES - Desired lift coefficient, CL,d. The 
number specified here is used to obtain the span load 
distribution at a particular lift coefficient. If the drag 
polar is required over a CL range from -0.1 to 1.0, use CLDES 
“ !!•; if the vortex flow aerodynamic characteristics are 
required on a cambered and/or twisted configuration, use 
CLDES*100,0 (see page 19). 

6. (Cols. 41-45) SA(1) - Variable sweep angle for the first 
planform. Specify the leading edge sweep-angle (in degrees) 
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for the first movable line adjacent to the fixed portion of 
the planform. For a fixed planforra» this quantity may be 
omitted. 

7. (Cols»A6-50) SA(2) - same, for the second planform. 

8. (Cols.51-55) SA(3) - same, for the third planform. 

9. (Cols. 56-60) SA(4) - same, for the fourth planform. 

10. (Cols. 61-62) TWIST(l) - Twist code for the first planform. If 

this planform has no twist and/or camber, use a value of 0. ; 
otherwise, specify a value of 1. or 2. Use 1. if the data 
in section' four is in radians; use a 2. if the data is in 
degrees. 

11. (Cols. 63-64) TWIST(2) - same, for the second planform. 

12. (Cols. 65-66) TWIST(3) - same, for the third planform. 

13. (Cols. 67-68) TWIST(4) - same, for the fourth planform. 

14. (Cols. 69-70) PTEST - Clp Indicator; if the damping- in- roll 

parameter is desired, use 1.0 for this quantity. Except for 
the Delta Cp and Clp, all other aerodynamic data will be 
omitted. Use a 0. if Clp is not required. 

15. (Cols. 7 1-72) QTEST - CLq and Cmq indicator; if these stabilty 

derivatives are desired, use a 1.0 for this quantity. Except 
for Delta Cp, CLq, and Cmq, all other aerodynamic data will be 
omitted. It should be noted that both PTEST and QTEST cannot 
be set equal to 1* simultaneously for a particluar 

configuration. Use 0. if CLq and Cmq are not required. 

16. (Cols. 73-74) ATPCOD - Set to 0., it will cause only linear 

aerodynamic results to be printed out. Set to 1., this will 
cause the program to print out the contributions to the lift, 
drag and moment from the separated flow around the 
leading/side edges. Set to 2., it will provide the local flow 
field velocities away from the configuration, and set to 3., 
it will provide the attached flow longitudinal load 

distribution (s- a page-19). 


Section one data can exist alone, or in combination with sections two, 


three, four or five data. 


4.3.2 


The second section of data consists of two cards and is required if 
ATPC0D“1. These cards contain the limits of Integration used in the 
computations of the wing leading-edge and side-edge suction values. If 
the configuration does not have side edges, Input zeroes for the values 
of XL(I) and XT(I) on the second card. The format of these two cards 
is 8F10»6 and the fields are as follows: 


First Card - 

1. (Cols. 1-10) YINNER(l) - Represents the Y inner for the first 

planform. ” 

2. (Cols. 11-20) YOUTER(l) - Represents the Y outer for the first 
planform. 

3. (Cols. 21-30, 31-40) YIMNER(2), Y0UTER( 2) - aaae^ for the second 
planform. 

4. (Cols. 41-50, 51-60) YINNER(3), Y0UTER(3) - same, for the third 
planform. 

5. (Cols. 61-70, 71-80) YINNER(4), Y0UTER(4) - same, for the fourth 

planform. 

Second Card - 


1. (Xols.1-10) XL(1) - The leading edge tip X-coordinate for the 

f?rst planform. 

2. (Cols. 1 1-20) XT(1) - The trailing edge tip X-coordlnate for 

the first planform. 

3. (Cols. 21-30, 31-40) XL(2), XT(2) - same, for the second 

planform. 
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(Cols. 41-50, 51-60) 
planfom. 

XL(3), 

XT(3) - same, 

for 

the 

third 

(Cols. 61-70, 71-80) 
planform. 

XL(4), 

XT(4) - sava. 

for 

the 

fourth 


The third section of data is required when SCW =0.0 and the number of 
horseshoe vortices used at each spanwise station is not constant; this 
data set consists of two or more cards. The first card for each 
planforra set contains the number of spanwise stations, STA, for that 
planform and is followed by the cards containing the values of 
TBLSCW(I) for that planform. The format of these cards is 16F5.1 and 
the fields are as follows; 

1. (Cols.1-5) STA - Number of spanwise stations of horseshoe 
vortices on the left half of the planform. This variable sets 
the number of TBLSCW values read in for that planform. 

2. (Cols. 1-5, 6-10, etc. ) TBLSCW(I) - Number of horseshoe vortices 
at each spanwise station beginning at the station nearest the 
tip of the first planform and proceeding toward the station 
nearest the root. 

These sets of STA ani TBLSCW(I) cards are to be repeated for each 
planform. The sum Df. all the STA values cannot exceed 100. 

4.3.4 


Section four data are described as follows: if the configuration has 
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twlsr and/or camber (TWIST(I) / 0.), the local angles of attack are to 
be specified# If the configuration has no twist/camber, the program 
will set them equal to zero. If the configuration consists of more 
than one planform, local angles of attack may be specified for any or 
all of the planforns. A nonzero twist code requires that these values 
be input to the program. The format is 8F10.6. 


1. (Cols. 1“10, 11-20, etc.) ALP - Local streamwise angles of 
attack, eg. camber slope, twist and/cr flap deflection, in 
radians if TWIST » 1., or in degrees if TWIST » 2. These are 

^the values at the control point for each horseshoe vortex on 

the planform when the innermost streamwise edge of the 
reference planform has an angle of attack of 0* degrees. The 
volume of this data will usually require several input cards. 
For the first value on the first card, use the local angle of 
attack for the horseshoe vortex nearest the first planform 
leading edge at the tip; for the second value, use the angle 
of attack for the horseshoe vortex immediately behind in the 
chordwise direction. Continue in the same manner for the rest 
of the horseshoe vortices at the tip. Begin a new card for 
the next Inboard station and input the data in the same 
chordwise manner. Repeat for all successive inboard spanwise 
stations on that planform* For each planform with 
twist/camber, start the data on a new card and specify the 
di.ta from the tip and proceed c hordwise and then Inboard, as 
detailed above. 


4.3.5 


Section five data is used if the flow field option is to be exercised; 
i.e., ATPCOD - 2. and CLDES is not equal to 11. or 100. The data 
consists of two or more cards; the number of field lines where the flow 
is to be determined will go on the first card by Itself, and will be 
followed by the specific details of each field line on succeeding 
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cards. The format of these cards is 8F10.6 and the fields are as 
follows J 


1. (Col8.l“10) TOTFL - Total number of field lines. This also 

controls the reading of the field line data cards (maximum of 
60); each of which contains the following items; 

1. (Cols. 1-10) XDOWN - X location where the field line intersects 
the plane of symmetry, (positive forward) 

2. (Cols. 11-20) SWEP - Sweep angle of field line in X-Y p’ane in 
degrees. (sweepback is positive and -90. deg. < SWEP <90. 
deg.) 

3. (Cols. 21-30) ZREF - Z height of the field line at the plane of 
symmetry, (positive down) 

A. (Cols. 31-40) DIKED - Dihedral angle of the field line in the 
Y-Z plane, in degrees, (standard convention is employed to 
determine the positive angle and -90. deg. < DIKED <90. 
deg.) 


5 OUTPUT DATA 


The printed results of this computer program appear in two parts; 
geometry data and aerodynamic data. 


5.1 GEOMETRY DATA 


The geometry date are described in the order that they are found on the 


printout. 
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5,1.1 


The first group of the data describes the basic configuration; It 
states the numbers of lines used to describe each planform, the root 
chord height, pivot position, and then lists the breakpoints, sweep and 
dihedral angles, and move codes. These data are basically a listing of 
input data except that the X coordinates are adjusted to the reference 
point location and the sweep angle is computed from the input. 


5.1.2 


The second group of data describes the particular configuration for 
which the aerodynamic data are being computed. included are the 
configuration designation, sweep position, a listing of the breakpoints 
of the planform (X,Y,and Z), the sweep and dihedral angles, and the 
move codes. The data are liste d_ primarily for variable-sweep wings to 
provide a definition of the planform where the outer panel sweep is 
different from that of the reference planform. This is followed by a 
"printer plot" of the approximate configuration. 

3.1.3 


The third group of data presents a detailed description of the 
horseshoe vortices used to represent the configuration. These data are 
listed in nine columns with each line describing one elemental panel of 


the configuration (see figure 3) in the same order that the twist 








.• fl. I 
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und/or camber angles of attack, are to be provided. The following Items 
u,' data are presented for each oleraental panel; 


1. X C/4 - X locution of quarter-chord at the horseshoe vortex 
midspan . 

2. X 3C/A - X location of three-quarter-chord at the horseshoe 
vortex mldspan. This Is the X location of the control point. 

3. Y - Y location of the horseshoe vortex mldspan. 

A. Z - Z location of the horseshoe vortex mldspan. 

5. S - Semiwldth of horseshoe vortex. 

6. C/A SWERP ANCLE - Sweep angle of the quarter-chord of the 
elemental panel and horM*shoe vortex. 

7. DIHEDRAL ANGLE - Dihedral angle of elemental panel. 

8. LOCAL ALPHA IN RADIANS - Local angle of attack In radians at 
control point (X {H 3C/A,Y,Z). 

9. DELTA CP AT DESIRED CL - Delta Cp or Not Cp normal to the 
surface at dihedral for each elemental panel when the total 
lift is CL,d. 


5.1.4 


The fourth group of data presents the following geometric results: 

1* REF. CHORD - Referentie chord of the configuration. 

2. C AVERAGE - Average chord, cav, true configuration area 
divided by true span, 

3. TRUE AREA - True area computed from the configuration listed 
In second group of geometry data. 

A, ,'RF. AREA - Reference area. 


5, B/2 - Maximum srratspan of all planforma listed In second group 

of geometry data. 
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6, RRF.AR - Reference aspect ratio computed from reference 
planform area and true span. 

7. MACH NUMBKR - Mach number. 


5.2 AERODYNAMIC DATA 


If PTEST - i. or QTEST » 1, on the configuration card, then either 
Clp or CLq and Craq are computed and printed, followed by program 
termination. Otherwise, the aerodynamic data are described by at least 
^a=stwo groups of results. The first is always present, but the second 
'depends on what is requested on the configuration card. The following 
Items of the first group of data are given in the order that they are 
found on the printout. Note that CL ALPHA, CL(TWIST), CM/CL, CMO, 

^D1/CL**2 are based on the specified reference dimensions. Many of the 
items that follow are for the complete configuration. 


5.2.1 

1. DESIRED CL - Desired lift coefficient, CL,d, sped; ed in 
Input Data for complete configuration. 

2. COMPUTED ALPHA - Angle of attack at which the desired lift is 
developed; CL,d/(CL ALPHA) + ALPHA at CL-0. 

3. CL(WB) - That portion of desired lift coefficient developed by 

the planform with the maximum span when multiple planforms are 
specified. Vfhen one pLanform Is specified, this la the 

desired lift coefficient. (If two or more planforms have the 
same span, and this value is equal to the maximum, the 
planform used here is the latter one read in). 

4. CDl AT CL(WB) - Induced drag coefft^'lent for lift cofficlent 


I a 


In tlie previous item. When two or more planforms are 
specified, this fa the Induced drnj^ coefficient of only the 
plaivfonu witli the rAuxlraum spaa. This result Is based on the 
far- fie Id solution, 

5. Cni/(0h(WU)**2) - Induced drag parameter computed from tl^c two 
previous Items. 

6. 1/(FI*AR RKK) - Tndticed drag parameter for an elliptic load 
distribution hasod on reference aspect ratio. 

7. (d ALPHA •• Ltft-curvc slope per radian, and per degree. 

8. CL(TWIST) - Lift coefficient dvie to twist and/or camber at 
«ero angle of attack (CL,tc)» 

9. ALPHA AT CL=0 - Angle of attack at zero lift In degrees; 
nonzero only when twist and/or camber Is specified. 

10. Y CP - Spanwlse distance In fraction of semispan from root 
chord to center of pressure on left wing panel. 

11. CM/CL - Longitudinal stability parameter based on a moment 
center about the reference point. 

12. CMO - P Itching-moment coo ft I dent at CL«0. 

13. CL ALPHA, Cl, (TWIST), ALPHA, and Y CP are also printed for each 

pi an form. 


For each spanwlse sta tion, vhe following data arc presented; from the 
loft tip towards the root; 

I, 2Y/B - Location of midpoint of each spanwlse station In 
fraction of wing aemlspan. 

The next two columns of data describe the additional (nr angle of 
attack) wing loading at a lift coefficient of U (based on the. total 
lift achieved and the. true configuration area). The third column Is 
the chord ratio result, and the other columns detail specific kinds of 
span loadings and local centers of pressure for the configuration.. The 
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preceeding Is done on a planfonn basis* 


1. SL COEF - span-load coefficient, clc/CLcav. 

2. CL RATIO - Ratio of local lift to total lift, cl/CL. 

3. C RATIO - Ratio of local chord to average chord, c/cav. 

4. LOAD DUE TO TWIST - Distribution of Span-load coefficient due 
to twist and camber at 0. degrees angle of attack for the 
configuration. 

5* ADD. LOAD AT CL* - Distribution of additional span-load 
coefficient at CL,tc. 

6. BASIC LOAD AT CL*0 - Basic span-load-coefficient distribution 
at zero lift coefficient. These data are the difference of 
the previous two columns of data. 

7. SPAN LOAD AT DESIRED CL •* Distribution of the combination of 
the basic span load and additional span— load coefficients at 
the desired CL. 

8. AT CL DES - X LOCATION 07 LOCAL CENT PR - The X location of 
the local center of pressure for the resulting span load at 
CL,d as a fvinction of 2Y/b. 


5.2.2 


The other options available as group two aerodynamic data are accessed 
based on the values of CLDES and ATPCOD. For instance, with CLDES*!!., 
and ATPCOD-0.0, the program will produce a drag polar, CDI at CL(WB) 
versus CL(WB) , based on the linear aerodynamics in the middle of the 
first part of group one aerodynamic data. This, and other 


combinations, are given in the table below, along with their purposes: 


COMBINATION^ 

CLDES 

ATPCOD 


1 

100. '• CL,d >0. 

0. 

Determine linear aerodynamic 

li 

U. 

0. 

Linear aerodynamic drag 
polar 

ill 

100. 

0. 

not valid 

iv 

100. > CL,d >0. 

1. 

Planar-wing vortex-flow 
aerodynamics 
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COMB INATION 

CLDES 

ATPCOD 

PURPOSE 

V 


11. 


1. 

not valid 

Vi 


100. 


1. 

Cambered-wing vortex-flow 






aerodynamics 

vli 

100. 

5 CL , d 

>0. 

2. 

Determine flow field off wing 

vlii 


11. 


2. 

not valid 

lx 


100. 


2. 

not valid 

X 

100 

• ^ - CL.d 

>0. 

3. 

Determine longitudinal load 






distribution 

xl 


11. 


3. 

not valid 

xii 


100. 


3. 

not valid 


For comblnattona l,iv» and x , the induced drag, leading-edge thrust, 
and suction coefficient characteristics computed from a near-field 
solution for the additional loading at CL,d at each spanwlse station 
are presented. This is valid only for planfonns without twist and/or 
camber; similar information can be generated for those wings with twist 
and/or camber by setting CLDES (CL,d) * 100. on input. 

1. L, E. SWEEP ANGLE - Leading-edge sweep angle in degrees. 

2. CDII C/2B - Nondlmenslonal section induced-drag-coefficient 

term. — - - 

3. CT C/2B - Nondimensional section leading-edge 

thrust-coefficient terra. 

A. CS C/2B - Nondimensional section leading-edge 

suction-coefficient term. 

5. CDII/CL**2 - Total drag coefficient over (CL,d)^ 

6. CT - Total leading-edge thrust coefficient. 

7. CS - Total leading-edge suction coefficient. 


■ ■lyvrjr:;, 
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This completes the printout for combination j[ ; however, for 
combination Iv additional printout is produced. In particular, Kp and 
Kv values, and respective centroids in both chordwise and spanwise 
directions, and. the associated limits of integration for the 
leading-edge and side-edge values of Kv. (The item entitled ’’Sum of 
the positive side edge contributions" which appears here on the 
printout is Indicative of the contribution to the side-edge forces for 
that particular planform which were oppositely-signed to those that 
contributed in a manner to increase Kv,se. The value of Kv,se does 
contain these positive contributions provided the sweep angle is 
positive. They should not be, and therefore are not added In for the 
planform with a swept forward leading edge). Furthermore, aerodynamic 
performance values for each planform and for the entire configuration 
will be listed over an angle of attack range by the use of the Polhamus 
Suction Analogy. The headings are explained below: 


KP 

Kp 



KVLE 

Kv,le 



KV SE 

Kv ,se 



ALPHA 

01 



CN 

CN,tot 



CLP 

CL, p 



CLVLE 

CL, vie 



CLVSE 

Kv,se I sin a| sin a | cos 

a 


CMP 

pitching-moment coefficient 

due 

to 

CMVLE 

pltchlng-moment coefficient 

due 

to 

CMVSE 

pttchlng-momcnt coefficient 

due 

to 

CM 

total pitching moment 



CD 

CL, tot ► tan a 



CL**2/(PI*AR) 

(CL, tot)* /(Pi*(Aspect Ratio)) 









.1 wiwiiMiiq, MwiwiiP 


MiiuiiiiiimviiiiPKiji 
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The additional printout associated with combination x , 
determines the longitudinal load distribution, is as follows. 


1. X - The X location at which the spanwise Integration of Delta 
Cp or Net Cp is to occur. 

2. Y - The Y value at which Delta Cp or Net Cp Is interpolated. 

3. INTERPOLATED DELTA CP - The values of Delta Cp Interpolated 
from the chordwlse arrangement to that of a spanwise one. 



7. TOTAL CN - Total value of CN for the configuration where 


PLAN 

CN.tot * Z 
1=1 


CN(I) 
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. .. , ! .V . . . ... 






The vortex flow aerodynamics for cambered wings are determined when 
combination vi is specified, and is done from a solution in the body 
axis system of Che leading-edge auction force acting on a deflected 
surface, over a range of angles of attack. Kv,le is not solved for in 
this solution, but its effect is calculated at each internally 
prescribed body axis angle of attack. Kv,se Is solved for in the 
manner described in reference 2, and is tabulated. 

The headings on the printout are divided into attached flow and 
separated flow regions. Under the attached flow heading are the lift, 
drag, and pitching moment (CL, CD, CM) coefficients for both zero 
leading-edge sv.ct.i on and full leading-edge suction over the angle of 
attack range. These items include all the appropriate trigonometric 
terras. Regarding the vortex induced separated flow terras, some 
headings Include the potential flow terras and some do not. Those which 
include the potential flow terms lead to ’’total" results whereas those 
which are isolated, such as side-edge or augmented vortex lift terms, 
do not lead to "total" values. The augmented vortex lift is described 
In reference 3. Com b ination vil determines the flow field around the 
configuration in the attached flow. First the elemental panel 
circulation values, Gamma/U, associated with the basic load and the 
additional load at CL-1.0 are listed, followed by those associated with 
the total load and the additional load at the desired CL. Th is Is 
followed by a heading which lists out the geometric data for the 
prescribed field line, along with the desired CL and the required 
configuration angle of attack from linear attached-flow aerodynamics. 


1 1 
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Then from near the plane of synimetry to approximately three times the 
configuration semispan, the flow field properties are determined along 
that line. The X, Y, and Z coordinates of each field point and the 
associated normalized downwash (w/U), sidewash (v/U), and backwash 
(u/U) values are then listed. Note that the positive directions for 
these are dovmward for w/U, out the right wing for v/U, and forward for 
u/U. These are followed by the induced downwash angles DWNWH, 
arctan(w/U) in degrees, Epsilon, d(Epsilon)/d(Alpha) , the ratio of 
local dynamic pressure to free-stream dynamic pressure, 
Q(LOCAL) /Q( INF) , and the sidewash angle SIGMA, arctan(v/U) in degrees. 
Epsilon is a partlcula’: kind of downwash angle, given in degrees and 
defined by; 


Epsilon » Alpha - arccan (sln(Alpha) - (w/U))/(cos(Alpha) - (u/U)) 

d(Epsilon) /d( Alpha) is just the differential of the above equation with 
respect to Alpha and may be useful in certain wing-tail-body problems. 

6 NOS JOB CARO SETUP 


The VLM program is run on the GDC equipment, and while the user must 
supply the appropriate JOB, USER, and CHARGE Information, all commands 
needed to retrieve and execute the VLM program are contained on the 
CYBER Control Language (CCL) procedure file RUNVLMF. rius f ile is 
shown in Appendix B, and stored on User Number 
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UN«503400N. This procedure, by default, expects the data to be on the 
file INPUT, and produces an output file, OUTPUT. To use this file In 
executing the VLM program, the job control card setup would be as 
follows : 

JOB,T500,CM130000. BINXX J.USER 

USER,XXXXXXX. 

CHARGE, YYYYYYY,LRC. 

GET,RUNVLMF/UN-503400N. 

BEGIN, ,RUNVLMF. 

PLOT. device (if plotting is to be done) 

EXIT. 

7/8/9 

TITLE CARD 
CONFIGURATION 1 DATA 
CONFIGURATION 2 DATA 
etc. 

6/7/8/9 


Note that any plot device currently available on NOS can be specified. 
If the user has the data contained on some alternate file, or wishes 
the output to be written to aome alternate file, the job control cards 
can be specified as follows: 


GET, datafile. (File containing the input to VLM) 
GET , RUNVLMF/UN-503400N . 

BEGIN,. RUNVLMF.dataf lie, outf lie. 


where - datafile - contains the input, and - outflle - will contain the 
printed output from the program at the end of the run. 
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APPENDIX A - SAMPLE CASES WITH OUTPUT 


SAMPLE CASE 1 - TEST DATA FOR h PLANFORMS (DEFLECTED PLANFORMS - LINEAR 
AERODYNAMICS) 





I 

I 


I 


SAMPLE CASE 2 - TEST DATA FOR 4 PLANFORMS INVOLVING V-S, DIHEDRAL AND 
VERTICAL DISPLACEMENT 


SAMPLE CASE 3 - TEST DATA FOR 3 PLANFORMS (CAMBERED WING VORTEX FLOW 
AERODYNAMICS PLUS AUGMENTED TERMS) 


SAMPLE CASE 4 - TEST DATA FOR LONGITUDINAL LOAD DISTRIBUTION 


SA>U»LE CASE 5 - TEST DATA FOR STRAKE WING 
(LI NEAR AERODYNAMICS - FLOWFIE LD ANALYSIS) 





INPUT DATA 


1, T?ST data PO* a PLANFOPHS fDEFlECTEO PLANfORNS 


2. 

4, 

1. 

2, 

100. 

3. 

3. 




A. 

0. 

0. 



9. 

0. 

-3. 



6. 

-2. 

-3. 



7, 

-2. 

0. 



8. 

3. 




9, 

-3. 

0. 



10. 

-3. 

-9. 



11. 

-9. 

-9, 



12. 

-9. 

0. 



13. 

3. 




lA. 

-6. 

0. 



19, 

-6. 

-6. 



Ife. 

-8 . 

-6. 



17. 

-8. 

0. 



le. 

3. 




19. 

-9. 

0. 



20, 

-9. 

-12. 



21. 

-U. 

-12. 



27. 

-11. 

0. 



23. 

P0U» DEFLECTED VINGSO. 

12. .1 

1. ( 

2A. 

3. 




25. 

3. 3. 

3. 



26. 

9. 




27. 

4 . 4 . 


4. 4. 

4. 4. 

29. 

t. 




29. 

2. 2. 

2. 2. 

2. 2. 


30. 

12. 




31. 

9. 9. 

9. 9. 

9. 9. 

9, 9. 

32. 

9. 

9. 

5. 


33. 

5. 

9. 

9. 


3A. 

9. 

9. 

9, 


39. 

.01749 

.01749 

.01749 

.01749 

36. 

.01749 

.01749 

,01749 

,01749 

37, 

.01749 

.01749 

.01745 

.01749 

3». 

.01749 

.01749 

.01745 

.01749 

39. 

.01749 

,01749 

.01745 

.01749 

AC. 

.017A9 

.01745 

.01745 

.01745 

*1. 

.01749 

.01749 

.01745 

.01745 

A2. 

.01749 

.01749 

,01749 

,01745 

A3. 

.01749 

.01749 

.01749 

.01745 

AA. 

-10.0 

-10. 0 



49. 

-10.0 

-10.0 



A6. 

-10.0 

-10.0 „ 



. 



AR AERODYNANICS) 


0 . 0 . 2 . 1 . 2 . 0 . 


5. 5. 5. 


0 . 


o 

^ *r-- 

(C ‘Tl 

C r--> 


a, II mii 






f>' 00 O' 






€EOM€TRV DATA 


FIRST 


REFERENCE PLANFCRN HAS 3 CURVES 


ROOT CHORD HEIGHT 0.00000 VARIABLE SWEEP PIVOT POSITION XIS) • 0.00000 YtSJ • 0.00000 


BREAK POINTS FOR THE REFERENCE PIANFORM 


POINT 

* 'iil 

Y 

SWEEP 

DIHEPPAL 

WOVE 


REF ' 

PEF 

ANGIE 

ANGIE 

CODE 

1 

0.00000 

O.OCOOO 

O.COOOO 

0.00000 

1 

2 

c.coooo 

-3.OOC0O 

90.00000 

0.00000 



-z.ocooo 

-3.00000 

0.00000 

O.OOOCO 

1 


-2.0CCOO 

0.00000 






SECOND REFERENCE PLANFORM HAS 

3 CURVES 




ROOT CHORD HEIGHT - 

C.OpOOC VAPIABLE SWEEP PIVOT POSITION 

MSJ - 

O.OODOO 

Y<S> - 

0.00000 


BREAK POINTS FOR THE REFERENCE PIANFORN 


POINT 

X 

Y 

SWEEP 

DIHEDRAL 

POVE 


REF 

ref 

ANGLE 

ANGLE 

CODE 


1 -3.00000 O.OCOOO 
? -3.00C00 -V, 00000 
3 -5.00C00 -9.0C00O 


A -5.00C0C 


O.OCOOO 


O.COOOO 

90.CC000 

O.COOOO 


O.OCOOO 1 
0.00000 1 
0.00000 1 


< ROOT CHORD height 




POINT 



THIRD 

REFERENCE PLANFCRM HAS 

3 CUPVES 



O.OCOOO 

VARIABLE 

SWEEP PIVOT POSITION 

X(S) • 

0.00000 

YISJ ■ 0*00000 


BREAK POINTS FOP THE REFERENCE 

PL ANFORN 



X 

Y 

SWEEP 

DIHEDRAL 

POVE 


REF 

PFF 

ANGIE 

angle 

CODE 


-6,00000 

o.occro 

O.OOOCO 

! 

0.00000 

1 


-fc.OOOOO 

-6.00000 

90.00000 

0.00000 

1 

- . 












1 ^ 1 ^ 


ORIGINAL PAG2 13 
OF POOR QUALITY 


I 



FOURTH PFFEPEMCE PLANFCP« HAS 3 CURVES 


P''DT CHORD HII6HT • 

o.coocc 

VAPIAEIE SWEEP 

PIVOT POSITION 

y(S) ■ 



IPEAK POINTS FOP 

THE PEFERENCE 

PLANFOPH 

POIHT 

y 

Y 

SWEEP 

OIHEOPAL 


*EF 

PEE 

ANSIE 

ANGLE 

1 

-9.0CCOO 

o.cooco 

O.COOCO 

o.oococ 

i;r ? 

-q.oooco 

-12.C0CC0 

«?o.coooo 

0.00000 

j: 3 

-n.oocco 

-12.00CC0 

o.oocoo 

o.ococo 

i- A 

-u.ocooo 

O.O'OOCO 




If 



»• VU f\) M 




CONFIGURATION I FOUR DEFLECTED WINGS 




CUPWE 

1 

IS 

SWEPT 

O.OOCOO 

DEGREES 

ON 

PIANFORN 

1 

CURVE 

1 

IS 

SWEPT 

0.00000 

DEGREES 

ON 

PLANFORN 

2 

CURVE 

1 

IS 

SWEPT 

0.00000 

DEGREES 

ON 

PIANFORM 

3 

CURVE 

1 

IS 

SWEPT 

O.OOCOO 

DEGREES 

ON 

Pl anforh 

A 


gSEAK POINTS FOF THIS CONFIGURATION 


POINT X y T SWEEP OIHEDRAJ 

i ANGLE angle V. 


j FIRST PtANFOPN PPEAK POINTS. 

C.CCCCO 0*00000 0*00000 O.OOOCC O.OOOOOl 

O.CCOOC -3.00000 0.00000 90.00000 0.00000 

-P.OCOC'C -3.0COOO o.oocoo c.cooco o.coooo 

-2.COCOO o.ococc o.oocoo 

5ECCN0 PLANFOPH SPEAK POINTS 


1 -3.OC0OO 0.00000 o.coooo 

2 -3.C000C -3.COOCO O.OOCOO 

3 -3.0C0CC -6.CC000 0.00000 

A -3.CCGC0 -9.0COOO O.OCOOO 

5 -S.rcCCO -9.000CO O.OOCOO 

b -5.c:c00 O.OGOOC c.oocco 

THIRD 

1 -fe.tOOOO O.OCOOO O.OOCOO 

2 -N.COOCC ~3.CC0C0 O.COCCC 

3 -b.CCOOO -t.OOOCC O.OCOOO 

A -B.r.r!C 00 -t.ccoco o.cccoo 

9 -B.crcoc O.OCOOO o.coooo 


0,00000 0,00000 j| 1 

o.cccoo p. 00000 '! 1 I 

0.00000 p.OOOCO 1 i 

90.C000C p.OOOCO 1 

O.COCCC O.OCOOO 1 


PLANFOPr BPEAK (POINTS 'L 

o.coooo o.coooo i 1 
O.COOOC O.OCOCO I 1 
90.CCOCO 0,00000 |l 
O.OCDOC O.OCOCO j 1 


FOUOTH PIANFOPM gPEAK POINTS 

1 -9.CC000 O.OCOOO o.oocoo o.oocoo O.OCOOO 1 

2 -5.CCOOO -3.0C000 O.COOOO O.COOOO O.OCOOO 1 

3 -9.CCCC0 -fc.oeooo i| o.ocroo . . O.OOOCO . O.COOCO j|.l 



-*0 


O 01 > 




-9.00000 
-9.CC000 
“21 .CCCOO 
“11 . POODO 


-9.00000 

- 22.00000 

- 12.00000 

o.ooooc 


0.00000 

0.00000 

0.00000 

o.cocco 


0.00000 
90.C0000 
0, ccoco 


0.00000 

0.00000 

0,00000 






^*>*NWISE 


... — . 

5 


ORIGINAL PAGE IS 
OF POOR COALITY 


eeeeeeeeeeea 


eeeeeeeeeeee 



i$S$SiSS>S 

% 


S 




333333333337 


3 

3 

3 

3 

3 

3 

3 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

333333333 


f 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


NOiiviinsidNas uiioiNvid aivuixoaddr 


3 SI 
S SI 
• SI 
S SI 


weOdN* Id 
wdC J‘'<f 1d 
3d 

MdOiMVid 


*€»ODYNAf*lC CATit 






CCNPIGUOATIDN 1 FOUR DEFIFCTFO WINGS 
STATIC lOMGITuOINAL AEROOVNAMIC COEFFICIENTS ARE CONFUTED 


X 

C/A 


> Y 

3C/A 


5 


C/A SWEEP 
ANGIE 


OIHEOPAl lOCAl ALPHA 

angle in radians 


DELTA CP AT DESIRED 
CL • l.DOCOO 


FIRST PLANFORN horseshoe 



-.50000 

-.B3333 

-l.lt567 

-1.50000 

-i .03333 

-.15^67 

-.5COOO 

A3333 

-l.l*5t7 

-1.5CCCQ 

-1.E3333 

-.15C67 

-.50000 

-.03313 

-1.15^57 

-1.50C0C 

-1,03333 

ONO PLANFOR" 

HORSESHOE 

-3.17500 

-3,37500 

-3.ftZ500 

-3.07500 

-A.1750C 

-A. 37500 

-*.fc?500 

-A. 07500 

-3.175C0 

-3.37500 

-3.A2500 

-3,07500 

-A. 17500 

-A.3750C 

-4.575C0 

-A. 67500 

-3.17*00 

-3.37500 

-3.57500 

-3,67500 

-A. 17300 

-A. 37500 

-A. 57500 

-A. 07500 

-3.12500 

-3, 37500 

-3.E7500 

-3,07500 

-A. 17500 

-A. 37500 

-A.fc?5C0 

-A. 07500 

-3.1250C 

-3.37500 

-3.57500 

-2.0T5CO 

-A.175C0 

-A.3T5CC 


VORTEX descriptions 


-7.50000 

O.OOOOO 

-2.50000 

0.00000 

-2.50000 

O.OOOOO 

-1.50000 

c.ccocc 

-1,50000 

o.ooooo 

-1.50C00 

o.oocoo 

-.50000 

c.coooo 

-.50000 

o.oooco 

-.50000 

0.00000 

VORTEX OESC 

piptions 

-0.5OCOO 

o.oooco 

-0.50000 

0.00000 

-0,50000 

c.coooo 

-0.50000 

o.oooco 

-7.50000 

o.ooooo 

-7,50000 

o.ooooo 

-7,50000 

o.oooco 

-7. 50000 

o.ooooo 

-6.50000 

o.ccoco 

-6,50000 

0.00000 

-fa.50000 

o.ococo 

-6,50000 

o.oocoo 

-5.50C00 

c.coooo 

-5.50000 

o.oocoo 

-5.5CC00 

0,00000 

-5,50000 

o.ooooo 

-A.5CCG0 

o.ococo 

-A.*Of OD 

o.oooco 

-A.iCtOO 

c.cccco 


.50000 

.500C0 

.50000 

.5CCC0 

.50COO 

.50000 

.50000 

.5CCC0 

.50000 


.500C0 

.50000 

.50000 

.50000 

.50000 

.50000 

.50000 

.50000 

.50000 

.50000 

.50000 

.50000 

,50000 

,50000 

.50000 

.50C0C 

.50CCO 

.5CC00 


0.00000 

0.00000 

0.00000 

o.oocoo 

o.ococo 

0.00000 

0,00000 

0.00000 

0.00000 


' 1.00000 

0.00000 

0,00000 

o.oooco 

c.coooo 

0.00000 

0,00000 

c.ooooo 

0.00000 

0.00000 

0.00000 

o.ooooo 

o.oocoo 

o.ooooo 

o.oocoo 

0.00000 

o.oocoo 

C.OCOC'O 

o.oooco 


0.00000 

0,00000 

0.00000 

0.00000 

0.00000 

o.coooo 

o.oocoo 

0.00000 

o.ooooo 


o.oooco 

0.00000 

o.ooooo 

o.ooooo 

0.00000 

0.00000 

o.ooooo 

0.00000 

O.COQOO 

o.ooooo 

c.coooo 

o.oocoo 

o.ooooo 

0.00000 

c.coooo 

0.00000 

o.oocoo 

c.rocoo 

0.00000 


08727 

2.26361 

00727 

,70877 

00727 

.A1026 

08727 

2. 00798 

00727 

1.07577 

00777 

.55553 

,00727 

2,99678 

,08777 

1.17602 

.00727 

.60605 


017A5 

2.15662 

017A5 

.793A9 

017A5 

.A3A92 

017A5 

.23353 

017A5 

2.75200 

017A5 

1.11056 

017A5 

.6A450 

017A5 

.35002 

,017A5 

3.09221 

,017A5 

1.29539 

,01745 

.762A7 

,017A5 

.41830 

,01745 

3.36127 

.017A5 

1.A20I0 

.01 7A5 

.83905 

.017A5 

.46025 

.01745 

3.66707 

,01745 

1.52553 

.017A5 

.88AA9 


Ui 

IJl 


-*.62500 

-*.57590 

-*.50000 

O.COOOO 

,5000c 

-3.12500 

-3.37590 

-3. 50C00 

o.oooco 

.50000 

-3.62500 

-3.67500 

-3.50C00 

o.cooco 

. 50CC0 

-*.12500 

-*.37500 

-3.500CO 

o.oooco 

.50COO 

-*.62500 

-*.»?5D0 

-3.50COO 

O.CQOOO 

.50000 

-3.125CC 

-3.37500 

-2.50000 

O.CCOCG 

. 5 GCCC 

-3.62500 

-3. 675C0 

-2.50000 

o.cooco 

.50CC0 

-*.12500 

-*.37500 

-2.50000 

c.coocc 

,50000 

-*.62500 

-*.‘7300 

-2.5COOO 

o.coccc 

.5C00C 

-3.12500 

-3.37500 

-1. 50C0C 

c.ococo 

. 50COC 

-3.62500 

-2. ‘7500 

-1.50000 

o.ccoco 

.50000 

-*.12500 

-6.37500 

-1.50C00 

o-ccoco 

.50000 

-*.62500 

-*.‘75CC 

-1.50000 

c.cccco 

.50000 

-3.125CC 

-3.37500 

-'.5 0''J&0 

o.cooco 

.50 coo 

-3.62 5C'' 

-3. 575C0 

-.50000 

c.cccco 

.500(0 

-*.1250C 

-*.37500 

-.50000 

o.ccoco 

. 50 c CO 

-*.62500 

-*. r75CO 

-.50CC0 

o.coccc 

. 5 C 000 


HC&5E5HCE 

VOSTEX DE5CHPTI0NS 


-5 .21000 

-6.75C00 

-5.50CCC 

0 • C 0 C C 0 

.50000 

-7.25C0C 

-7.7500C 

-5.50000 

r.oocco 

.50000 

-6.25COO 

-6.75000 

- 6 . 5 0000 

c.cccco 

. 5CCC0 

-■^.25 000 

-7. 75 OOC 

-6.50C0O 

o.ococc 

.50000 

-6.2100C 

- 0 . 75000 

-3.50000 

c.cccco 

.50GCO 

-7.25C00 

-7.75000 


c.cccco 

.50C00 

-6.25000 

-6.75000 

-2.50C00 

o.ccoco 

.50000 

-7. 2 5 000 

-7.75000 

-2.5COOO 

c.cocoo 

.50G0G 

-t. 25000 

-6.750OC 

- 1 . 5 000C 

o.cccco 

.50000 

-7.75' 00 

-7.75000 

-1 . 5G0C0 

o.ccoco 

.50000 

.25000 

-6-75000 

-.50000 

o.cooco 

.500CC 

-7.25000 

-7. 7 5000 

-.50000 

o.ccoco 

.50000 


' f *■ >-or 

VOPTf/ OrOCOIPTinNO 


-<i. 10000 

-9.3CCOO 

-1 1.5 0-000 

CrCCOCO 

.50000 


-9.7/‘0 0 0 

-11. 5 LOCO 

c.ccccc 

.50000 

-O.’JO'-OO 

-10 . : ooco 

-11.50000 

C • C C C 0 0 

.50000 

-10.30000 

- 10 . 50C0O 

-1 1 .50C0O 

O.COCCC 

.50CC0 

-10.70000 

-10. 00 OOC 

-11.50000 

o.cccco 

.50CC0 

lO'^OO 

-0.30000 

-1 0, 5CC00 

c.cccco 

.50000 

- 0-.5 O'CC 

-9.70000 

-lO.irr-Q 

C.COOCO 

.5C700 

-•0.90000 

-K. : 0 000- 

-1 .50000 

c.cccco 

.50000 

-1Q.?0'CCC 


-lO-EO'-OO 

C. OOC 00 

.50000 

-10,. 75^000 


-10.50000 

c.cccco 

.50000 

-9.100CC 

- 6 . '-0 000 

-9.5:600 

C • C C r 0 

.50000 

-9.5DOOO 

-6. 70 'GO 

-9.5000Q 

c.cccco 

.50000 

-9.930D0 

-10.10000 

-0. 5CC0C 

c.cccco 

. 50C CO 

-io.3ocno 

- 1 C . 5 O ' 00 

-9.57000 

C . C C C C 0 

||; jOCO 





J 


-10.70000 -10.<»0000 

-«». 10000 -9.30000 

-9.50CC0 -9,70000 

-9.O0C00 -lO.lOCOO 
-10.30000 -10.50000 

-10.70CCO -10. 50000 

-9.10C00 -9.3CP00 

-9.50C00 -9.70000 

-9.90C00 -10.10000 

-10,30000 -10.5CC0C 

-10.70000 -10.9C0O0 

-5,10000 -9.30000 

-9.5OC00 -5.70000 

-9,90000 -lO.lfCCO 
-10.30C0C -10.50000 

-10.70000 -10.9COOO 

-9.10C00 -9.3CP00 

-9.50C00 -9.70000 

-9.90000 -10.10000 

-1O.3OCO0 -10.50000 

-10.70000 -1C. *>0000 

-9.1OCO0 -9.3C0C0 

-9.50C00 -9.7CC00 

-Q.QOCbO -10.10000 
-10.3OCOO -10.50000 

-10.70000 -10.90000 

-9.10COO -9.30000 

-O.50C00 -9.70000 

-9.90000 -10.10000 

-10.3OC00 -10.50000 

-10.70000 -10.90000 

-9.10000 -9.3C000 

-9,50000 -9.70000 

-9.90COO -10.10000 

-10.30COO -10.50000 

-10.70000 -10.90000 

-9.10000 -9.30000 

-9,50000 -9.70000 

-9.90COO -10.10000 

-10.3OC00 -10.50000 

-10.70000 -10,90000 

-9.10C00 -9.3CCOO 
-9.5OC00 -9.70COO 

-9.90C00 -10,10000 

-10.30000 -10.50000 

-10.70C00 -1C.90COO 


-9.50000 0.00000 

-8.50000 0.00000 

-8.50000 0.00000 

-8.50000 0.00000 

-8.50000 0,00000 

-8.50000 0.00000 

-7.50000 0.00000 

-7.50000 0,00000 

-7,50000 0.00000 

-7.50000 O.OOOCO 

-7.50000 0.00000 

-6,50000 0.00000 

-6.50C00 O.OOOCO 

-6.50C00 O.OOOCO 

-6.50C00 0.00000 

-6.50000 0.00000 

-5.5GOOO O.OOOCO 

-5.50000 0.00000 

-5.50000 O.OOOOC 

-5.50000 0.00000 

-5.50000 0.00000 

-9.50000 O.COOOO 

-4,50000 0.00000 

-4.50000 0.00000 

-4.50000 O.OCOOO 

-4.50000 0.00000 

-3.50000 0,00000 

-3.50000 O.OCOOO 

-3.50000 0.00000 

-3.50000 0.00000 

-3.50000 0.00000 

-?. 50000 O.OOOCO 

-2.50000 0,00000 

-2.50000 0.00000 

-2.50000 0.00000 

-2.50000 0.00000 

-1.50000 0.00000 

-1.50000 0,00000 

-1.50000 0.00000 

-1.50000 0,00000 

-1.50000 0.00000 

-.50000 0,00000 

-.50000 O.COOOO 

-.50000 0.00000 

-,50000 0.00000 

-.50000 0.00000 


V 


.50000 

0.00000 

0.00000 

0.00000 

.32816 

150000 

0.00000 

0.00000 

0.00000 

2.05598 

.50000 

0.00000 

0.00000 

0.00000 

1.03402 

.50000 

0.00000 

0.00000 

0,00000 

.70414 

.50000 

0.00000 

0.00000 

0.00000 

.47969 

.50000 

0.00000 

0.00000 

O.COOOO 

,28128 

,50000 

0.00000 

0.00000 

0.00000 

:.PP295 

.50000 

0.00000 

0.00000 

O.COOOO 

.88767 

.50000 

0.00000 

0.00000 

0.00000 

.59685 

.50000 

0.00000 

O.COOOO 

0.00000 

.41038 

.50000 

0.00000 

0,00000 

0.00000 

.24409 

,50000 

0.00000 

0.00000 

0.00000 

1.92656 

.50000 

0.00000 

O.OOOCO 

0.00000 

.87284 

.50000 

0.00000 

0.00000 

0.00000 

.57174 

.50000 

0.00000 

0.00000 

0.00000 

.38754 

,50000 

0.00000 

O.COOOO 

C. 00000 

.22909 

.50000 

0,00000 

0.00000 

0.00000 

1.90080 

.50000 

0.00000 

0.00000 

0.00000 

,85962 

.50000 

0.00000 

0.00000 

0.00000 

.56063 

.50000 

0.00000 

0,00000 

0.00000 

,37828 

.50000 

0.00000 

0.00000 

0.00000 

,22287 

.50000 

0 00000 

0.00000 

0.00000 

1,89033 

.50000 

0.00000 

0.00000 

0.00000 

.85164 

,50000 

D. 00000 

0.00000 

O.COOOO 

.55377 

.50000 

0.00000 

0.00000 

0.00000 

.37280 

.50000 

O.OOOCO 

0.00000 

0.00000 

.21930 

.50000 

0.00000 

0.00000 

0.00000 

1.86648 

.50000 

0.00000 

0.00000 

O.OCOOO 

.84040 

,50000 

0.00000 

0.00000 

O.COOOO 

.54618 

.50000 

0.00000 

0.00000 

0.00000 

.36754 

.50000 

0.00000 

0.00000 

0.00000 

.21614 

,50000 

0,00000 

O.COOOO 

0.00000 

1.83431 

.50000 

0.00000 

0.00000 

0.00000 

.82649 

,50000 

0.00000 

0.00000 

0.00000 

,53753 

.50000 

0.00000 

O.OOOCO 

0.00000 

.36194 

.50000 

0.00000 

0.00000 

0.00000 

,21295 

.50000 

0.00000 

0.00000 

0.00000 

1.80430 

.50000 

0.00000 

0.00000 

O.OOOCO 

.81374 

.50000 

0.00000 

0.00000 

0.00000 

.52978 

.50000 

0.00000 

0.00000 

0.00000 

.35703 

.50000 

0.00000 

0.00000 

0.00000 

.21021 

.50000 

0,00000 

0.00000 

0.00000 

1.78653 

.50000 

0.00000 

0,00000 

0.00000 

.80620 

.50000 

0.00000 

0.00000 

0.00000 

.52520 

.50000 

0.00000 

0.00000 

0.00000 

.35415 

.50000 

0,00000 

0.00000 

0.00000 

.20861 



OF POOR QUALITY 


oo 

CO 




CHO»0 

?.0C000 


c true APER reference TPEA 

5.O0CO0 1?0, 00000 100.00000 


fi /2 

12.00000 


REF. AR 
5.76C0C 


TRUE AR HACH NUMBER 
4.80000 .10000 






1 


can* 


E7F CONFIGURATION 


desired Cl CONFUTED ALPHA 
1.00000 13.67663 


WING-BODY CHARACTERISTICS 
LIFT INOUCEO DRAG IFAH FIELD SOLUTION) - 

CL(WB) CDI AT CLIWB) COI/ (CL <WB)R*2> 

(1/PI*AR REF) - .05525) 

.A3553 .02266 .11P93 


c c 


COMPLETE CONFIGURATION CHARACTERISTICS 




CL 

PER RADIAN 
4.63350 

alpha CL(TWIST) 

PER DEGREE 

.08087 -.10603 

ALPHA AT CL«0 
1.31107 

-.41813 j' -2.78734 

i 

CHD 

.00155 


^IRST 

planforh 

.59017 

,01030 

,02832 

-2.74903 

-.11640 




lECOND 

planform 

1.65079 

.03230 

,03264 

1.01048 

-.39176 




*HI»D 

planforh 

.60863 

.01062 

.16014 

15.07590 

-.24597 




^ourth 

rlanfo»m 

1.5P391 

.02764 

.05844 

-2.11411 

-.62751 




STATIOM 

2Y/S 

AODITIOKAl LOADING 
WITH CL BASED ON S(TRUE) 

SI COEF Cl RATIO C 

RATIO 

Mi 

LOAD DUE 
TO TWIST 

ADD. LOAD AT 
CL- -.10603 

BASIC LOAD 
AT CL-0 

1 

i 

^ SPAN LOAD AT 
DESIRED CL 




FIRST 

PLANFORH 

SPAN LOAD DISTRIBUTION 




1 

2 

3 

-.20833 

-.12500 

-.04167 

,41798 

.53469 

.57578 

1.04494 

1.33672 

1.43945 

.40000 

.40000 

.40000 

.07765 

.09909 

.10643 

-.03693 

-.04724 

-.05087 

.11458 

.14633 

.15730 


.46289 

.59190 

.63711 




SECOND 

PLANFORH 

SPAN LOAD DISTRIBUTION 





'V f 



PR 

425 


-AT CL DES- 
X LOCATION OF 
LOCAL CENT PR 


-.I7917 

-.49507 

-.49985 


4 -.70833 

5 -.62500 

6 -.54167 

7 -.45B33 

e -.37500 

9 -.29167 

10 -.20P33 

11 -.12500 

12 -.04167 


.38513 .96282 .40000 
.52213 1.30533 .40000 
.60415 1.51037 .40000 
.66717 1.66792 .40000 
.72415 1.81038 .40000 
.76223 1.95556 .40000 
.42286 1.05715 .40000 
.35145 .87863 ,40000 
.33398 .83495 .40000 


.00689 

-.03403 

.04091 

.00527 

-.04613 

,05140 

.00001 

-.05338 

.05339 

-.00685 

-.05895 

,05210 

-.01195 

- ,06398 

.05204 

-.01307 

-.05911 

.05504 

-.08020 

-.03735 

-.05084 

-.10650 

-.03105 

-.07545 

-.11200 

-.02951 

-.06249 


.36186 -3.45164 u> 

.48651 -3.46035 

,55684 -3.49094 

.60807 -3.49329 

.65550 -3.4R565 

.70790 -3.44599 

,30155 -3,59722 

.21743 -3.59386 

,19583 -3.57770 


third PLANFORM .$PAN LOAD DISTRIBUTION 


o 



13 

-.45933 

.22605 

.54012 

.40000 

-.19049 

-.01909 

-.17140 

.00864 

-9.55085 

lA 

-.37500 

.27493 

.68732 

.40000 

-.245f'4 

-.02429 

-.22155 

.00735 

-8.97156 

19 

-.29167 

.2PR30 

.72075 

.40000 

-.27247 

-.02547 

-.24700 

-.00675 

-3.68875 

1ft 

-.20933 

.27792 

.69479 

.40000 

-.28909 

-.02456 

-.26453 

-.03294 

-5.88933 

17 

-.12500 

, 26364 

.65911 

.40C00 

-.29935 

-.02329 

-.27606 

-.05636 

-6.12979 

IE 

-.04167 

.2*541 

,63852 

.40000 

-.30419 

-.02257 

-.26163 

-.06879 

-6.19403 




FOURTH 

PLANFORM 

SPAN LOAD DISTPIBUTION 




IB 

-.05«»33 

.42088 

1.0522C 

.40C0C 

-,01097 

-.03719 

.02622 

.37695 

-9.44320 

20 

-.97300 

.5P975 

1.47438 

.40000 

-.01766 

-.05211 

.03444 

.52590 

-9.46326 

21 

-.79167 

.71280 

1.78200 

.40000 

-.025P3 

-.06298 

.03795 

.63196 

-9.43810 

22 

-.70833 

.44080 

1 .10199 

.40CO0 

-.041^7 

-.03895 

-.00292 

.36441 

-9.53964 

?3 

-.fc25C0 

.40974 

1.02185 

.40000 

-.05497 

-.03611 

-.01886 

.32175 

-9.52655 

2A 

-.54167 

.42324 

1 .05810 

.40000 

-.C71P7 

-.03740 

-.03368 

.31902 

-9.51079 

25 

-.45633 

.23236 

,58090 

.40000 

.09«^6l 

-.02053 

.12014 

.31378 

-9.5C867 

2fc 

-.37500 

.19095 

.47737 

.40000 

.13603 

-.016,87 

.15190 

.31103 

-9.5C689 

27 

-.29167 

.17754 

.44385 

.40000 

.14330 

-.01569 

.15899 

.30694 

-9.5C659 

2P 

-. 20^33 

.17143 

.42858 

.4r OOP 

.14385 

-.01515 

.15900 

.30186 

-9.5C699 

20 

-.12500 

.16775 

.41937 

.40000 

.14259 

-.01482 

.15741 

.29720 

-9,50755 

30 

-.04167 

.16583 

.41459 

.40000 

.14:61 

-.01465 

.15626 

.29446 

-9.50791 


INPUCED DRAG, LE^OING EDGE TH5UST AND SUCT I CN |qpaf F 1C I r NT CHAR AC TEB I STICS 
COrPUTED AT THE DESIRED CL FROM A NfiAP^FrELO SOLUTION 


SECTION COEFFI 
L. E. SWEEP 

ANGLE CDII CfZB 


CTICN ypll^FlCIrN 
r. A Nfip^FIELO S 

ficienW 







12 

-.04167 

0.00000 

.00421 

.00102 

. 001 02 



CONTRIBUTION 

OF THE THIRD 

PLANFORH 

TO THE CHORD 

OR DRAG 

FORCE 

13 

-.45833 

0.00000 

.00002 

.00003 

.00003 


14 

-.37500 

0.00000 

.00001 

.00004 

.00004 


15 

-.29167 

O.OCOOO 

-.00014 

.00009 

.00009 


16 

-.20833 

0.00000 

-.00048 

.00026 

.00026 


17 

-.12500 

0.00000 

-.00083 

.00046 

.00046 


18 

-.04167 

0.00000 

-.00104 

.00058 

.00058 



CONTRIBUTION 

OF THE FOURTH 

PLANFORH 

TO THE CHORD 

OR DRAG 

FORCE 


-.95833 

0,00000 

.00163 

,00774 

.00774 



.87500 
.7P167 
.70833 
.6; 500 
.5^167 
.^5833 
.37500 
.29167 
.20933 
.12500 
.04167 


0.00000 

0.00000 

O.OOCOO 

0.00000 

0.00000 

o.ooooc 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 


.00014 

.00681 

.00503 

.00427 

.00392 

.00390 

.00387 

.00386 

,00336 

.00387 

,00387 


.01322 

.02252 

.00403 

.00373 

.00402 

.00390 

.00387 

.00377 

.00364 

.00352 

.00345 


.01322 

.02252 

.00403 

.00373 

.00402 

.00390 

.00387 

.00377 

,00364 

.00352 

.00345 


TOTAL COEfFICIENTS 


C0II/CL**2 - ,05314 


.21006 


.21006 



OF PCOK QUALITY 




PUT DATA 


2 . 

6.0 

1.0 

2.0 

100.0 

3 . 

3,0 

0.0 

0.0 

2.0 


C.C 

0.0 

- 10.0 

0.0 

5 , 

0.0 

- 3.0 

0.0 

0.0 


- 2.0 

- 3.0 

- 10.0 

0.0 

y . 

-?.o 

0.0 



9. 

■* 3.0 

0.0 

0.0 

- 3.0 

9 . 

- 3,0 

0.0 

15.0 

0,0 

10 . 

- 3.0 

- 9.0 

0.0 

0.0 

11 . 

- 5 .C 

- 9.0 

15.0 

0.0 

1 ?. 

- 5.0 

0,0 



13 . 

3,0 

0.0 

0.0 

- 6.0 

1<*. 

- 6.0 

0.0 

- 5.0 

0.0 

15 . 

- 6.0 

- 6.0 

0.0 

0.0 

16 . 

- 5.0 

- 6.0 

- 5.0 

0.0 

17 . 

- p.o 

0.0 



19 . 

5.0 

- 10.0 

- 6,0 

C.O 

1«>. 

- q.o 

0.0 

0.0 

1.0 

? 0 . 

-9.C 

- 6.0 

0.0 

2.0 

21 . 

- 9.0 

- 12.0 

0.0 

2.0 

22 . 

- 11.0 

- 12.0 

0.0 

2,0 

23 . 

- 11.0 

- 6.0 

0.0 

0.0 

26. 

- 11 . c 

P.O 



25 . 

6 - PLAM * 

V - S . OIM , 

OISP 6,0 12.0 

0.2 


0 . 3 < 0.0 C.O 0.0 30 tfC 0 . 0 . 0 . 0 , 0 . 0 . 0 . 


i 


ORIGINAL PAGE !S 
OF POOR QUALITY 







GEDMETSY DATA 


FIRST REFERENCE RLANFORf* HAS 3 CURVES 


ROOT CHORD HEIGHT • 


PCIM 


00000 

VARIA6LE SW 

fEP PIVOT PCSITICN 

XIS) - 

0.00000 


BREAK POINTS 

FCR THE PEFEPEKCE 

PIANFCRH 


)f 

Y 

SWEEP 

dihedral 

HOVE 

REF 

REF 

ANGLE 

angle 

CODE 

.00000 

0.00000 

O.COOOC 

-10.00000 

1 

00000 

-3.CCC00 

90.CCC00 

0.00000 

1 

ococo 

-3.CCCC0 

O.OCCCO 

-10.00000 

1 

oocco 

C.OCCOO 





YCS) 


0.00000 




ROOT CHORD HEIGHT - 


SECOND PEFE»ENCE PLANFGPH HAS 3 CURVES 
-3.CC000 VAPIARIE SWEEP PIVOT POSITION V(S) ■ 


0.00000 


Y(S) 


0.00000 


\i 




BREAK PCINTS FCP 

THE REFERENCE 

PLANFCPH 



i 1 

; -ft 

POINT 

X 

V 

SWEEP 

DIHEDRAL 

HOVE 

■j 

; 3 

REF 

REF 

ANGLE 

ANGLE 

CODE 

j 


1 

-3.00000 

0. OCOCO 

C. 00000 

15.00000 

1 

1 


2 

-3. OCOCO 

-G.OCOOC 

GO.CCCOC 

C.OCCOO 

1 



3 

-5.0CG00 

-N.CCCOO 

O.OCOOO 

15.00000 

1 


' 


-5. OCOCO 

0. OCOCO 




t 

' ^ 



THIRD REFERENCE PLANFOPR HAS 

3 CURVES 



■ 

ii 

HEIGHT • 

-fc ,00000 

VARIABLE SWEEP 

PIVOT PCSITICN 

XCS) - 

O.OCOOO Y(S> • 0.00000 


li 



BREAK POINTS FOR 

THE REFEPEN’CE 

PL ANF3RH 


L 

: 

; i 

POINT 

X 

Y 

SWEEP 

dihedral 

HOVE 


;l 

REF 

RFF 

ANGLE 

ancle 

CODE 


|| 

1 

-6.0CC00 

C.OCCOO 

0. OCOCO 

-5.C0C00 

1 



2 

-fe.CCCCC 

-e.cccco 

GC.CCCCG 

D.CCCCO 

1 










-e. 00000 
- 8.00000 


- 6.00000 

0.00000 


0.00000 


-3.00000 


SOOT CHORD HEIGHT 


POINT 


0.00000 


X 

SEP 

-9.00000 
-9,00000 
-9.0C000 
-il. 00000 
- 11.00000 
- 11.00000 


fourth reference PIAKFOPN H*S 5 CURVES 
VARIABLE SWEEP PIVOT POSITION X(S> - 
SPEAK POINTS FOR THE REFERENCE PLANPORH 


Y 

REF 

0.00000 

- 6.00000 

-12.00C00 

- 12.00000 

- 6.00000 

0.00000 


SWEEP 

ANGLE 

0.00000 

O.OCOOO 

90.00000 

0.00000 

o.ccooo 


DIHEDRAL 

ANGLE 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 



1 




CC»^'IGUS>ATIC’< I 


CUPVF 

1 

15 

SVCPT 

O.OCCCO 

'EGP5ES 

CS 

PLiSP2P»1 

1 

CL'SVE 

1 

IS 

SiiEPT 

o.coccs 

DFGPPPS 

as 

PI ANf CP** 

5 

C’JSV? 

1 

IS 

SWEPT 

o.occcc 

D EG® E ES 

Ok; 

PL ASPCS*' 

3 

C‘J»V5 

2 

IS 

SWEPT 

30.00C0O 

C.EC-PEES 

OS 

PLANF0P»* 

A 




gPEiK POINTS 

PC® TWIS CCNPIGUP 

ATI2N 


pqiNT 

ir 

Y 

z 

SWEEP 

CIHEOPAL 

^OVE 





A*. OLE 

ANGLE 

CODE 




pissr 

PLANFCs*^ BPPAK | 

loiNTS 


1 

o.coooo 

0.00000 

2 .ooooe 

O.COGCC 

-lO.CCOOO 

1 

2 

o.ccccc 

-3.0CO00 

2i52P98 

9C . COCCC 

C.CGCCO 

1 

3 

-z.coboc 

-3,00000 

2.52?og 

o.ooccc 

-lO.COOOO 

1 

A 

-2.CCC0C 

O.OCCOC 

2.00000 







SFcrso 

PLiNECPf* gPfAW 

POINTS 


1 

-3.CGCOO 

0.00:00 

-3.00COO 

O.COCCO 

15.000CC 

1 

2 

-3.C0&00 

-3.0C0&C 

-3.EC385 

c.cooco 

15.O0CC0 

1 

3 

-5 ,SCOCC 

-5.^3ZCf 

-A. 53500 

o.ccccc 

1 5 .CCOCC- 

1 

A 

-3 .COCCO 

-*1.0000C 

-A .6077C 

o.coccc 

15.CCCC0 

1 

5 

-3.CCC0C 

-fc. 26705 

-A, 679^9 

O.COCCO 

15.COOCO 

1 

e 

-3.CC0CC 

-5.0CCCC 

-5.AU5A 

90.CCCCC 

^ . CCC CO 

1 

■ 

-5. C COCO 

-9.CC0CC 

-5.A115A 

Q.CCOCC 

I5.CCOOC 

1 

8 

-5.SCCCO 

o.ooooc 

-3 .OCCCC 







THIPO 

PLANEOP.*' PPPAY 

POINTS 


1 

-6.CC0C0 

o.ococo 

-6.CCC00 

O.COCOC 

-5.0C0GC 

1 

2 

-A.COOCC 

-3.CC0C0 

-5.73753 

C . C C 0 c c 

-5.00000 

1 

3 

-fe.CCOOC 

-5.73205 

-5 .A9851 

o.coccc 

-5.CCCCC 

1 

A 

-fc.COOGC 

-6 .00000 

-5 .A75C7 

9C.CC&00 

C.CCOCO 

1 

5 

-'•i.CCCCC 

-6.0DCGG 

-5.A7507 

r ^ ^ QQCO 

-5.0C0C0 

1 


“9 « ^ 

O.OCCCC 

-6 .CCCOO 







FO'JPTi^ 

PLASFdV" EPPif 

POINTS 







iteiMittife 






I II M ^ 


1 

z 

3 

*, 

5 

6 

7 

8 
9 


•9 .COOOC 

0.00000 

0.00000 

0.00000 

0.00000 

-9 >00000 

-3.00000 

0.00000 

0.00000 

0.00000 

-9.CC000 

-6.00000 

o.coooo 

o.oocoo 

o.coooo 

-9.00000 

-C .26795 

0.00000 

30.00000 

0,00000 

-10.57735 

-9.00000 

0.00000 

30.00000 

0.00000 

-12 .13397 

-11.69615 

o.ocooo 

-60.00000 

0.00000 

-13,8fefc03 

-10.69615 

o.ocooo 

30.00000 

0.00000 

-11.00000 

-5.73205 

o.ocooo 

0.00000 

0. OPOOO 

-11 .COOOC 

0.00000 

o.oocoo 





HORSESHOE 

VORTEX SUHHARY 

TABLE 

1^0 

horseshoe 

VORTICIES USED 

ON THE LEFT HALF OF THIS 



PLANFCRN 1 

TOTAL 

SPANWISE 



1 

12 

3 



2 

44 

11 



3 

28 

7 



4 

56 

14 
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#erodtnakic data 


X 

C/f 


M»ST H.AMFD 

-.12900 

-.92500 

-1.12500 

-1.62500 

-.12500 

-.92500 

-1.12500 

-1.62500 

-.12500 

-.92500 

-1.1250C 

-1.62500 


-3.12500 

-3.62500 

-9.12500 

-9.625C0 

-3,12500 

-3.62500 

-9.12500 

-9.42500 

-3.125CO 

-3.92500 

-9.12500 

-9.fc2iC0 

-3.12500 

-3.62500 

-9.12500 

-9.62500 


CONFIGURATION 1 9-PLAN»V-S>DIH»DISR 
STATIC LONGITUDINAL ACROOTNAffIC COEFFICIENTS ARE CONRUTEO 



y 

Y 

Z 

S 

C/9 SWEEP 

DIHEDRAL 

LOCAL ALPHA 

DELTA CR - 


3C/9 


1 

I 


ANGLE 

ANGLE 

IN RADIANS 

Cl ■ 

Hr( 

SESHDE 

VORTEX OE SC RIFT IONS 






.. 

37500 

-2, 52006 

2.96936 

.98739 

0.00000 

-10.00000 

0.00000 

.99307 

- 

.57500 

-2.52006 

2.99936 

.98739 

0.00000 

-10.00000 

0.00000 

.15952 

-1 

,37500 

-2.52006 

2.99936 

.98739 

O.COOOO 

-10.00000 

0.00000 

.07979 

-1 

.R7500 

-2.52C09 

2.99936 

.98739 

c.coooo 

-10.00000 

O.COOOO 

.09009 

- 

.37500 

-1.56019 

2.27510 

.98739 

0.00000 

-10.00000 

O.COOOO 

.59869 

- 

,27500 

-1,56019 

2.27510 

.98739 

0.00000 

-10.00000 

0.00000 

.21329 

-1 

,37500 

-1.56019 

2.27510 

.98739 

0.00000 

-10.00000 

O.OOCOO 

.11695 

-1 

57500 

-1.59019 

2.27510 

.98739 

O.COGCO 

-10,00000 

0.00000 

.06008 

- 

.37500 

-.59013 

2.09529 

.59896 

0.00000 

-10.00000 

0.00000 

.590*8 

- 

,67500 

-.59013 

2.C9529 

.59896 

o.oocoo 

-1 o.oocoo 

o.oooco 

,23720 

-1 

,37500 

-.59013 

2.C9529 

.59896 

0.00000 

-10.00000 

0 . ocooo 

.13307 

-1 

,C7500 

-.59013 

2.09529 

.59896 

O.COOOO 

-10.00000 

0.00000 

.06932 

MOOSE SHOE 

VCRTEX DESCRIRTIOhS 






-3. 

37 500 

-8.52927 

-5.28591 

.98739 

0.00000 

15.00000 

0.00000 

.98993 

-3. 

, R7500 

-8.52927 

-5.28591 

.98739 

0.00000 

15.00000 

0 . ocooo 

.17695 

-9. 

,37500 

-8.52927 

-5.28591 

.9P739 

o.ooooc 

15.00000 

0.00000 

.09558 

-9. 

,67500 

-e. 52927 

-5.28591 

.98739 

0.00000 

15.00000 

o.oooco 

.05056 

-3. 

, 37500 

-7.56780 

-5.03319 

.98739 

O.COOOO 

15.00000 

0.00000 

.61920 

-3. 

,67500 

-7.58780 

-5.C3319 

,96739 

0.00000 

15.C0000 

0,00000 

.29867 

-9. 

37500 

-7.56780 

-5.03319 

,98739 

0.00000 

15.00000 

o.oooco 

.19185 

-* , 

1 S7500 

-7.56790 

-5,03319 

.98739 

o.oooco 

15.00000 

0.00000 

.07693 

-3. 

37500 

-6.69251 

-9.79325 

.93053 

0.00000 

15,00000 

0 . ocooo 

.68126 

-3. 

, >>7 500 

-6.99251 

-9.79325 

.93953 

0.00000 

15.00000 

0.00000 

.28293 


,37500 

-6.69251 

-9.79325 

.93953 

o.oocoo 

15.00000 

0.00000 

,16526 

-9. 

67500 

-6.69251 

-9.79325 

.93953 

0.00000 

15.00000 

0.00000 

.09051 

-3. 

37500 

-6.13397 

-9.69359 

.13870 

o.ooooc 

15.00000 

0.00000 

.70988 

-3. 

«750R 

-6.13397 

-9.69359 

.13870 

0.00000 

15.00C00 

c.ooooo 

.29991 

-9, 

37500 

-6.13397 

-9.69359 

.13970 

0.00000 

15.00000 

O.COOOO 

.17386 

-9. 

67500 

-6.13397 

-9.69359 

.13870 

0.00000 

15.00000 

0.00000 

.09553 


.30000 


VD 


ORIGINAL PAGE IS 
OF POOR QUALITY 


Ill* 


-3.1?500 j 



-3 

.37500 

-5.86603 

-4.57180 

.13870 

0.00000 

15.00000 

0.00000 

.71955 

-3.62500 


i -3 

.*7500 

-5.86603 

-4,57180 

.13870 

0.00000 

15.00000 

0.00000 

,30309 

-^.12500 



.4 

.37500 

-5.86603 

-4.571 BO 

.13670 

0.00000 

15.00C0O 

0.00000 

.17930 

-fc.62?C0 


i 

-5 

.87500 

-5.86603 

-4.57180 

.13870 

0.00000 

15,00000 

0.00000 

.09854 

-3.12500 

! -3 

.37500 

-5.26132 

-4,40077 

.4J734 

0.00000 

15,00000 

0.00000 

.73742 

-3.625CC 

^ -3 

.87500 

-5.26132 

-4.40977 

.48734 

0.00000 

15.00000 

C. 00000 

.31230 



.37500 

-5.26132 

-4,40977 

.48734 

0.00000 

15,00000 

0.00000 

,18540 

-*,625C0 

!- 

■5 

.87500 

-5.26132 

-4.40977 

.43734 

0.00000 

15.00000 

c.oooco 

.10176 

-3.125C0 

s -3 

.37500 


-4.15750 

.48734 

0.00000 

15.00000 

0 . oocoo 

.75204 

-3.625C0 

5 - 

-3 

.07500 

-6.31935 

-4,15750 

.48734 

0. 00 000 

15.C0CC0 

C. 00000 

,31975 

-5.12500 

i 

-5 

.37500 

-4.31995 

-4.15750 

.48734 

0.00000 

15.O0C00 

0 . ocooo 

,18989 

-5.62500 

- 

-5 

.87500 

-4.31985 

-4.15750 

.48734 

. .00000 

15.C0C00 

0 . oocoo 

.10376 

-3.125C0 

'-3 

.37500 

-3.42456 

-3.91761 

.43953 

c.coooo 

15,00000 

c.oocco 

.75919 

-3.625C0 

- 

- ; 

.87500 

-3.42456 

-3.91761 

.43953 

0.00000 

15.C0CC0 

o.coooo 

.32275 

-5.12500 

-5 

.37500 

-3.42456 

73.91761 

.43933 

c.oocco 

15.00000 

C. 00000 

.19150 

-5.62500 


-4 

.875C0 

-3.42456 

t3. 91761 

.43953 

0.00000 

15.00000 

0. oocoo 

.10431 

-3.12500 

- 

, 0 

.37500 

-2.52927 

73.67771 

.48734 

0.00000 

15.00000 

0. coooo 

.76002 

-3.5250C 


_r 

. 67*-00 

-2.52927 

r3. 67771 

.48734 

0,00000 

15.00000 

c.coooo 

.32337 

-5.12500 

- 

-4 

.37500 

-2.52927 

73.67771 

.48734 

o.coooo 

15.CGGC0 

0. oocoo 

.19180 

-5.62500 


. 87500 

-2.52927 

4-3.67771 

.43734 

0,00000 

15,00000 

c.coooo 

.10437 

-3.12500 



. 37500 

-1 .58780 

4-3,42545 

.48734 

0,00000 

15.00000 

0. oocoo 

.75722 

-3. 62500 



. 8 7500 

-1.58780 

1-3.42545 

.48734 

o.coooo 

15.00000 

OkOOOOO 

.32282 

-5.12500 

- 

'6 

.3 >500 

-1 .587^0 

-3.42545 

,*6734 

0,00000 

15.00000 

0.00000 

.19169 

-5.62^00 j 


l!fi 

k P75CC 

-1 . 5?780 

-3.42545 

.46734 

o.coooo 

15.00000 

0. OOCOO 

.10441 

-3.12500 j 



,37500 

-. 55>*53 

-3.14966 

.57823 

0,00000 

15,00000 

0.00000 

.75229 

-3.625C0 


f 

.87500 

-.55853 

-3,14966 

.57823 

0.00000 

15,00000 

0.00000 

.32335 

-5.1 2503 


•> 

i37500 

-.55853 

-3.14966 

.57323 

0.00000 

15.00000 

0.00000 

.19228 

-5.625CC 


1 

.67500 

-.55853 

-3.14966 

.57823 

o.coooo 

15.00000 

0.00000 

.10467 

D PL16fOPH 

» 

If 

II 

OSESHOF 

VOPlEx DESCRIPTIONS 






-6.125C0 

. 

1 

.37500 

-5.86603 

-5.48679 

.13449 

0.00000 

-5.00000 

0,00000 

.17366 

-fc. 62500 

-6. P 7 500 

-5.86603 

-5.48679 

.13449 

0.00000 

-5.00000 

0.00000 

.06147 

-7.125C0 

-7 

.37500 

-5.86403 

-5.48679 

,13449 

0.00000 

-5.00000 

0. 00000 

.03468 

-7.62530 

-7 

.87500 

-5.86603 

-5,48679 

.13449 

0.00000 

-5.00000 

0.00000 

.01893 

-6.12500 

- 

-6 

.37500 

-5.24657 

-5.54098 

.48734 

0,00000 

-5.00000 

0. oocoo 

.28059 

-6.625CO 

- 

■6 

.8750C 

-5.24657 

-3.54098 

.48734 

0.00000 

-5.00000 

0.00000 

.11142 

-7.125C0 

- 

-7 

.37500 

-5.24657 

-5.54098 

.48734 

0.00000 

-5.00C0O 

0.00000 

.06300 

-7.625C0 

- 

■7 

.87500 

-5.24657 

-5.54098 

.40734 

0.00000 

-5,00000 

0.00000 

.03359 

-6.12500 

- 

■6 

. 37500 

-4,27560 

-5.62593 

.48734 

0.00000 

-5.00000 

0.00000 

.35180 

-6. *2500 

- 

•6 

.87500 

-4.27560 

-5.62593 

.48734 

0.00000 

-5.00000 

0. 00000 

.14552 

-7. 125G3 

-7 

.3750*' 

-4.27560 

-5.62593 

.4873* 

o.coooo 

-5.00000 

0.00000 

,08448 

-7.62 5C0 

- 

7 

. ■ i •; c 

-4.27560 

-5.62593 

.48734 

o.oooco 

-5.COOOO 

0. oocoo 

,04558 

-6.12500 

- 

■6 

.375C0 

-3.39505 

-5.70297 

.39656 

0.00000 

-5.00000 

0.00000 

.39359 

-6 .625C0 

- 

•6 

.87500 

-3.3Q505 

-5.7C297 

.39656 

0.00000 

-5.00000 

C. 00000 

.16432 

-7.12500 

- 

•7 

.37500 

-3.39505 

-5,70297 

.39656 

0.00000 

-5.00C00 

0,00000 

.09629 

-7.62530 

- 

■1 

.87500 

-3.39505 

-5.7C297 

.39656 

0.00000 

-5.00000 

c. oocoo 

.05232 

-5.1 2500 

- 

-6 

,37500 

-2.51451 

-5.7P0C1 

.48734 

0.00000 

-5.00000 

0.00000 

.42333 

-6.625C0 

- 

-6 

. 37! OC 

-2.51451 

-5.76001 . . 

. .48734 

C. 00000 

-5.00000 

0.00000 

.17720 







• 


- ' 



y 

i 

j 

i 

j ^ 

- 7,12500 

- 7.37500 

- 2.51551 

- 5,78001 

.58735 

0.00000 

- 5.00000 

0.00000 

.10518 


1 - 

- 7.62500 

- 7.87500 

- 2.51551 

- 5.78001 

.58735 

0.00000 

- 5.00000 

0.00000 

.05678 



- 6,12500 

- 6.37500 

- 1.55355 

- 5.86595 

.58735 

0.00000 

- 5.00000 

0.00000 

.55503 



— 6,62500 

- 6.87500 

- 1.55355 

- 5.86596 

.58735 

0.00000 

- 5,00000 

0.00000 

.18562 



- 7.12500 

- 7.37500 

- 1.55355 

- 5.86596 

.58735 

0.00000 

- 5.00000 

o.oooco 

.10916 


• 

- 7.62500 

- 7,87500 

- 1.55355 

- 5,86595 

.58735 

0,00000 

- 5.00000 

0.00000 

.05956 


i 

- 6.12500 

- 6.37500 

-.52903 

- 5.95372 

.53105 

0,00000 

- 5.00000 

0.00000 

.55550 



- 6.62500 

- 6.87500 

-.52903 

- 5.95372 

,53105 

0.00000 

- 5.00000 

0.00000 

.19015 


' i 

- 7.12500 

- 7.37500 

-.52903 

- 5.95372 

.53105 

0.00000 

- 5.00000 

0.00000 

.11171 


• i 

- 7.62500 

- 7.87500 

-.52903 

- 5,95372 

.53105 

0.00000 

- 5.00000 

o.coooo 

.06093 


' ■ 

FOURTH PL * NF 0 PM 

H 08 SFSHOE 

VOPTEX DESCRIPTIONS 








- 11.91757 

- 12 . C 6181 

- 11.19615 

0.00000 

pQOOO 

23.51322 

0.00000 

0.00000 

.72002 


' 

- 12.20615 

- 12.35058 

- 11.19615 

0.00000 

,50000 

- 8,21321 

0.00000 

0.00000 

.30683 



- 12.59582 

- 12.63916 

- 11.19615 

0.00000 

.50000 

- 35.81753 

0.00000 

0.00000 

.13993 



- 12.78359 

- 12.92783 

- 11.19615 

C . 00000 

.50000 

- 52.51091 

0.00000 

0.00000 

.05601 



- 11.51960 

- 11 . 70»‘27 

- 10 . 20 P 81 

0,00000 

.58735 

30.00000 

0.00000 

0.00000 

, 55*63 



- 11.99695 

- 12.28562 

- 10,20881 

0.00000 

,50735 

30.00000 

0.00000 

0.00000 

. 2 I 15 P 

o o 


- 12.57530 

- 12.86297 

-! 0. 20881 

0.00000 

,58735 

30,00000 

0.00000 

0.00000 

.11078 

^ 2 


- 13.15165 

- 13.55032 

- 10.20881 

0.00000 

,58735 

30,00000 

0,00000 

0.00000 

.05280 

Tl o 


- 10.92996 

- 11.21863 

- 9,36075 

0.00000 

,36075 

30.00000 

0.00000 

0,00000 

.57695 

5 2 


- 11.50731 

- 11.79598 

- 9.36075 

C . 00000 

,36075 

30,00000 

0.00000 

0.00000 

.23555 



- 12 . 0“566 

- 12.37333 

- 9.36075 

o.oooco 

.36075 

30.00000 

0.00000 

0.00000 

.13173 

3 D r - 


- 12,66201 

- 12.95069 

- 9,36075 

o.cocoo 

,36075 

30.00000 

0.00000 

0.00000 

.06801 

<0 u 

: 

■ 

- 10.55032 

- 10.72900 

- 8.51265 

0.00000 

,58735 

30,00000 

0.00000 

0.00000 

.57695 



- 11.01767 

- 11 . 3 C 635 

- 8.51266 

o.coooo 

,58735 

30.00000 

0,00000 

0.00000 

.25200 


t ■ ; 

- 11.59502 

- 11 . 8 P 370 

- 8,51266 

0.00000 

.58735 

30.00000 

C . 00000 

0.00000 

.15150 

• rn 

i 

- 12.17237 

- 12.56105 

- 8.51266 

0.00000 

,58735 

30,00000 

0.00000 

0.00000 

.07615 


: i i 

- 9.87759 

- 1 C . 16627 

- 7.53798 

0.00000 

.58735 

30.00000 

0.00000 

o.ocooo 

, 5596 ? 


ij 

- 10 ,* 55 « J 4 

- 10,75362 

- 7.53798 

o.oocoo 

.58735 

30.00000 

0.00000 

O . OOOi/O 

.25037 


: ! 5 

- 11.03229 

- 11.32097 

- 7.53798 

o.coooo 

.58735 

30.00000 

0.00000 

0.00000 

,15512 



- 11.60965 

- 11.89832 

- 7.53798 

o.oocoo 

,58735 

30.00000 

o.coooo 

o.ocooo 

.07953 


- '■ 

- 9.37028 

- 9.65896 

- 6.65930 

o.oooco 

.391 35 

30.00000 

0.00000 

0.00000 

.52525 


- 

- 9.95763 

- 10.23631 

- 6.65930 

0.00000 

.39135 

30.00000 

0.00000 

0.00000 

.23735 



- 10 . 52*98 

- 10.81366 

- 6.65930 

0,00000 

.39135 

30.00000 

o.oocoo 

0.00000 

♦15661 



- 11 . 1 C 233 

- 11.39101 

- 6.65930 

0.00000 

.39135 

30.00000 

0.00000 

0.00000 

.08230 



- 9.13950 

- 9. *1851 

- 6.13397 

o.coooo 

.13397 

2.06659 

0.00000 

0.00000 

.52286 



- 9.69752 

- 9.97652 

- 6.13397 

o.coooo 

.13397 

10.22739 

0.00000 

0.00000 

.25165 

ut 


- 10.25553 

- 1 C . 53553 

- 6.13397 

0.00000 

.13397 

17,99170 

0.00000 

0.00000 

,15056 



- 10.‘>1355 

- 11.09255 

- 6.13397 

0,00000 

.13397 

25.13115 

0.00000 

0.00000 

.08515 



- 9 . 12<;83 

- 9 . BP'-SO 

- 5.86603 

0.00000 

.13307 

2.06659 

0.00000 

o.oocoo 

,56 35 8 



- 9.65917 

- 9 . 9 C 885 

- 5.86603 

0.00000 

,13397 

10.22739 

0.00000 

0.00000 

.25795 

i 


- 10.16851 

- 10.52818 

- 5.85603 

0.00000 

.13397 

17.99170 

0,00000 

0.00000 

.15513 

\ 

^ : 

- 10.68785 

- 10.95752 

- 5.86603 

0.00000 

.13397 

25.13115 

0.00000 

0,00000 

. 0888 ? 



- 9.12500 

- 9.37500 

- 5.25571 

0.00000 

.58735 

O.OOCOO 

0.00000 

0.00000 

.58970 


\ ] 

- 9.62500 

- 9.87500 

- 5.25571 

o.coooo 

.58735 

0.00000 

0.00000 

0.00000 

.25102 



- 10.17500 

- 10.37500 

- 5,25571 

o.oooco 

.58735 

0.00000 

o.ooooc 

C . 00 000 

.15223 



- 10.62500 

- 10.87500 

- 5.25571 

o.cocoo 

.50735 

0.00000 

0.00000 

0.00000 

.08652 


1 





- - 






Ul 

to 



-9.12500 -9.37500 27003 0.00000 

-9.62500 -9.67500 -6.27003 C. 00000 

-10.12500 -1C. 37500 -*». 27003 O.COOCO 

-10.62500 -10.87500 -9.27003 O.COCOO 

-9.125CC -9.375C0 -3.39135 O.OOOCD 

-9.6250C -9,87500 -3.39135 O.CCOOO 

-10.12500 -10.37500 -3.39135 C.OOOCO 

-10.62500 -10.87500 f3. 39135 O.OCOCO 

-9.125G0 -9.375CO f2. 51266 C. 00000 

-9.62500 -9.57500 -2.51266 O.COOCO 

-1C.3250C -10.375C0 -2.51266 C.OOOCO 

-10.6250C -10.67500 -2.51266 C.OOOCO 

-9,12500 -9.37500 -1.53799 0.00000 

-9,62500 -9.57500 -1.53799 C.OOOCO 

-10,12500 -10.37500 -1.53798 0,00000 

-10.62500 -lC.t-7500 -1.53798 O.OCOOO 

-9,17500 -9.37500 -.52532 O.COOCO 

-9.62500 -9,67500 -.52532 O.OCOOO 

-10.12500 -10.37500 -.52532 0.00000 

-10.62500 -10.87900 -.52532 O.OCOOO 


RF6. C^O»D C 4VEPAGF T»UE APEft PEFEPENCE AREA 

2,00000 5.12999 120.00000 lOO.OOOCO 


68736 

0.00000 

0.00000 

0.00000 

.57719 


68736 

0.00000 

0.00000 

0.00000 

.26612 


68736 

0.00000 

0.00000 

o.ooooo 

.16570 


68736 

0.00000 

o.coooo 

0.00000 

.08099 


39135 

O.OCOOO 

o.coooo 

0.00000 

.56528 


391 35 

0,00000 

0.00000 

0.00000 

.23165 


39135 

0.00000 

0.00000 

0.00000 

.13867 


39135 

0.00000 

o.coooo 

0,00000 

,07691 


98739 

0.00000 

o.coooo 

c.ccooo 

. 50395 


98739 

O.OCOOO 

O.COCOO 

C.CGGOO 

.21650 


68736 

O.CCOOO 

o.oocoo 

0.00000 

.13037 


96736 

C. 00000 

O.COCOO 

0,00000 

.07273 


68739 

0.00000 

0.00000 

O.COCOO 

.66277 


98736 

0.00000 

0.00000 

O.CCOOO 

.20158 


68736 

0,00000 

0.00000 

o.ooooo 

.12255 


98736 

o.ooooo 

0.00000 

o.coooo 

.06879 


525 32 

o.coooo 

O.COCOO 

0,00000 

.93832 


52532 

O.COOCO 

o.coooo 

o.oocoo 

.19293 


52532 

0.00000 

o.coooo 

o.ooooo 

.11769 

•tl ^ 

52532 

0.00000 

0.00000 

0. 00000 

.06636 

B/2 

REF 

. AR 

TRUE AR HACH 

HUHBER 

r“ 
O 3 

11.69615 

5. 

67200 

6.56000 

.20000 

5s 



V 


STATION’ 


CO^'PLfTE CONFIGURATION 


LIFT 


WING-BOOY CHARACTERISTICS 

INDUCED DRAG (FAR FIELD SOLUTION) 


desired cl 
.30000 


CCNRUTED ALPHA 
3.58332 


'M' CL(WB) 

"■! 


.118A2 


CDI AT CL(WB) CDI/(CL(WB)RR2) 

(1/PI*AR REF) - ,05817) 

.00107 .0763A 


COPPLETE CONFIGURATION CHARACTERISTICS 




CL 

ALPHA 1 

CL(TWIST) 

ALPHA AT CL"0 

Y CP 

CH/CL 

CNO 

/• i 

r: . 



per radian 

4.796B8 

PER DEGREE 
.08372 

O.OOOCO 

0.00000 

-.38059 

-3.14279 

0.00000 

< 

FIRST 

planfqrh 

.43220 

.00754 

0.00000 

0.00000 

-.11839 


i 

^ _ 

SECOND 

PLANFORP 

1.81564 

.03169 

0.00000 

0.00000 

-.35937 


t 


TWIRO 

»L ANFORN 

I'm 

.01144 

0.00000 

0.00000 

-.22850 




FOURTH 

planforn 

I* 1 1 

|- ||| 1.89352 

.03305 

0.00000 

0.00000 

-.51344 





additional loading 

WITH Cl BASED ON S(TRUE) 


2Y/B 


SL CGFF 


CL RATIO 


C PATIO 


LOAD DUE ADO. LOAD AT BASIC LOAD 
TO TWIST CL" 0.00000 AT CL"0 


SPAN LOAD AT 
DESIRED CL 


-at cl DES- 

y LOCATION Of 
LOCAL CENT PR 


FIRST PLANFOPH span LOAD DISTRIBUTION 


■.215A8 

.13330 

•.OAfclB 


.27072 

.36603 

.A0175 


.717A8 

,03685 

1.030A6 


,36087 

.38987 

.38087 


0.00000 

O.OCOCO 

o.oocco 


0.00000 
0. 00000 
0.00000 


0.00000 

0.00000 

0.00000 


.06993 
.09151 
.100 A A 


-.42772 
-.A 5900 
-.47013 


SECOND PIANFORN SPAN LOAD DISTRIBUTION 


A 

5 

6 
7 

f 

0 

10 

11 

12 

13 

14 


•,72924 

>.64874 

•,57220 

,5?A4A 

•5C153 

.AA9P3 

.3693* 

,29279 

.216^5 

.13575 

.04775 


,31678 

.42346 

.475*3 

.*9*82 

.5071* 

.52121 

.53266 

.5371* 

.53785 

.53652 

.53553 


.81252 

1.08615 

1.219*5 

1.26918 

1.30P79 

1.33687 

1,36624 

1.37774 

1,37956 

1.37613 

1,37360 


.38987 

,38967 

.38987 

.36987 

.30987 

.38967 

.38987 

.30907 

,38987 

,38987 

.36987 


O.COCOO 

0.00000 

0.00000 

O.OCCOO 

O.OOCOO 

0.00000 

0.00000 

o.ocooo 

o.oooco 

0.00000 

c.ocooo 


O.OOCOO 

0.00000 

O.OOOCO 

O.OOCOO 

0.00000 

0,00000 

0,00000 

0,00000 

0.00000 

0.00000 

0.00000 


0.00000 
0.00000 
C. 00000 
0.00000 
0.00000 
0.00000 
0.00000 
o.oooco 
0.00000 
0,00000 
O.OOGOO 


,07919 

.10596 

.11886 

.12370 

.12678 

.13030 

.13316 

.13429 

.13446 

.13413 

.13388 


-3.44A86 

-3.47563 
-3 .48765 
-3.491C7 
-3.49298 
-3.49466 
-3.49492 
-3.49469 
-3.49471 
-3.49539 
-3,49699 


Ui 

CJ 


i 

li 


..tr 




LTl 


. 





THIRD 

P18NF0RH 

SPAN 

I0f,0 DISTRIBUTION 




15 

«. 50153 

.11265 

.2889* 

.38987 


0.00000 

o.ooooc 

0.00000 

.02816 

-6.45035 

16 

-.♦^857 

.190*9 

.*8860 

,38987 


0.00000 

0.00000 

0.00000 

.04762 

-6. *71 OB 

17 

-.36356 

.2**59 

o62737 

.38987 


0.00000 

o.ocooo 

0.00000 

■ ,06115 

-6.48*60 

1? 

-.20027 

.275*5 

.70652 

.38987 


o.ocooo 

0.00000 

o.oooco 

.06886 

-6.48866 

1«> 

-.21<.99 

,29688 

.761*9 

.38987 


0.00000 

0.00000 

0.00000 

.07*22 

-6.49002 

20 

-.13197 

.31126 

.79837 

,38987 


o.ococo 

0.00000 

0.00000 

.07782 

-6.48989 

21 

-.0^523 || 

.31903 

.81830 

.38987 


o.ocooo 

0.00000 

0.00000 

,07976 

-6.48939 




80U9TH 

PLANFORH 

SPAN 

LOAD DISTRIBUTION 




22 

-.95725 

.2752* 

1.22279 

.22509 


O.OCOCO 

o.ocooo 

0,00000 

.06861 

-12.09564 

23 

-.8728^ 

.*1853 

.92969 

.*5019 


o.oocoo 

0.00000 

0.00000 

.10463 

-11.78689 

2* 

-.80033 

.*5519 

1.01112 

.*5019 


o.ocooc 

0.00000 

o.oooco 

.11380 

-11.33076 

25 

-.72782 

.*66t2 

ijj 1.03650 

.*5019 


o.oocoo 

0.00000 

0.00000 

.11665 

-10.85990 

26 

-.604^8 

.*6083 

i| 1.0236* 

.45019 


0.00000 

0.00000 

0.00000 

.11521 

-10.31030 

27 

-.55936 

.**637 

!{ .99152 

.*5019 


0.00000 

0.00000 

0.00000 

.11159 

-9.82301 

26 

-.52^9^ 

.*3516 

j 1.00011 

.43511 


0.00000 

0.00000 

0.00000 

,10879 

-9.58475 

20 

-.50153 

.*2697 

■ 1.05*37 

.40*95 


0.00000 

O.OCOOO 

0.00000 

,10674 

-9,53504 

30 


.*2082 

1,07937 

.38987 


o.ocooo 

0.00000 

0.00000 

,10520 

-9.502*2 

31 

-.3650“ 

.*CP59 

1.0*300 

.38987 


0.00000 

0.00000 

0,00000 

.10215 

-9.49642 

32 

-.2'‘995 

.36667 

,99231 

,38987 


0.00000 

0.00000 

0.00000 

,09672 

-9.49752 

33 

-.21*83 

.36003 

.923*5 

,38987 


O.OCOCO 

0.00000 

0.00000 

.09001 

-9.50154 

3*. 

-.131*9 

.33361 

.85568 

.36987 


0.00000 

o.ocooo 

0.00000 

,08340 

-9.5P659 

35 

-.C**9I 

.31766 

.81*78 

.38987 


0.00000 

0.00000 

0.00000 

.07942 

-9.50966 


INDUCED DRAG. LEADING EDGE THRUST AND SUCTION COEFFICIENT CHARACTERISTICS 
C0NPU7E0 AT THE DESIRED CL FROM A NEAR FIELD SOLUTION 

Section coefficients 

L, E. SWEEP 

station 

2Y/B 

angle 

coil C/2B 

CT C/2B 

CS C/2B 



contribution 

OF THE FIRST 

PL AMEOPK 

TO THE CHORD 

OR DRAG 

FORCE 

1 

-.21546 

0.00000 

.00038 

.00012 

.00012 


2 

-.13339 

O.OOOCO 

.00025 

.00035 

.00035 


3 

-.0*618 

0.00000 

.00020 

.000*7 

.00047 



contribution 

OF THE second 

PLANFORM 

TO THE CHORD 

OR CRAG 

FORCE 

4 

-.7292* 

O.OOOOC 

.00022 

.00031 

.00031 


5 

-.6*87* 

0.00000 

.00016 

.0005* 

.00054 


6 

-.57220 _ 

0.00000 

.00013 

.00066 

,00066 



ORIGINAL PAGE IS 
OF POOR QUALITY 


7 

-.52AAA 

0.00000 

8 

-.50153 

0.00000 

9 

-.AA983 

0.00000 

10 

-.3 693 A 

0.00000 

11 

-.29279 

0.00000 

12 

-.21625 

0.00000 

13 

-.13575 

0.00000 

lA 

-.0A775 

0.00000 


CONTRIBUTION 

OF THE THIRD 

15 

-.50153 

0,00000 

15 

-.AA857 

0.00000 

17 

-.36556 

0.00000 

IP 

-.29027 

0.00000 

19 

-.Z1A99 

o.oooco 

20 

-.13197 

O.OCOOO il 

21 

-.0A523 

0.00000 1 


CONTPIPUTION OF THE FOURTH 


22 

-.95725 

30.00000 

23 

-.8728A 

30.00000 

2A 

-.80033 

30.00000 

25 

-.72732 

30.00000 

26 

-.6AAA8 

30.0COOO 

27 

-.56936 

30.0000C 

28 

-.52AAA 

0.00000 

29 

-.50153 

0.00000 

3C 

-.AA8A1 

0.00000 

31 

-.36508 

o.ocooo 

32 

-.28995 

o.ocooc 

33 

-.21A83 

0.00000 

3A 

-a31A9 

0.00000 

35 

-.0AA91 

0.00000 


00011 

.00071 1 

,00071 

00011 

.00072 

.00072 

00011 

.00075 II 

.00075 

00009 

.00079 j 

.00079 

00008 

.00081 

.00081 

00008 

.00081 

.00061 

00008 

.00080 

.00080 

00009 

,00079 

,00079 


PLANFOPM TO THE CHORD OR DRAG FORCE 


.00020 

.OOOOA 

.OOOOA 

,00022 • 

.00010 

.00010 

.C002A 

.00017 

.00017 

.00025 

.00022 

,00022 

.00025 

.00025 

.00025 

.00025 

.00028 

.C0028 

.00025 

.00029 

.00029 


PIANFDRH TO THE CHORD DP DRAG FORCE 


00003 

.00048 

.00055 

00009 

.00061 

.00070 

00013 

.0006A 

.00074 

00017 

.00062 

,00072 

00022 

.00057 

.00066 

0C029 

.000A7 

.00051 

00032 

,00042 

.00043 

00C30 

.00044 

.00044 

00025 

.00047 

.00047 

00022 

.00047 

,00047 

00023 

.0004 3 

.00043 

00025 

,00037 

.00037 

,00027 

.00030 

.00030 

,00028 

.00026 

,00026 


TOTAL COEFFICIENTS 

i 

! 

CDII/CL*»2 ■ .05672 CT» *01330 CS» ^ .01372 




1, jf5T DAT* FOP 3 PLANFORMS (CAUBEPED WING VORTEX FLOW AERO« 

2, 3,0 1.0 13. 506.69 -32.0 4,10 

3, 3.0 

A. 0.0 0.0 '•! 

5. -4.5 -2.4 

6. -17,5 -2.4 

7. -17.5 0.0 

B. 5.0 

9. -17.5 0.0 


10. 

-17.5 

-2.4 






11. 

-37.75 

-18.85 

•1 





12. 

-A1.93 

-18.85 

1 





13. 

-A1.93 

-2.4 

1 





14. 

-A1.93 

0.0 

II 





15. 

6.0 


'"t 





16. 

-41.93 

0.0 





17. 

-A1.93 

-2.4 






18. 

-47.8 

-2.4 






lo. 

-54. A2 

-8.0 






20. 

-56.24 

-8.0 






21. 

-55.36 

-2.4 






22. 

-55.36 

0.0 






23. 

CAP9EPE0 

WING 

16.0 12.0 

0.85 ICO 

.0 0.0 0.0 0.0 


24. 

0.0 

0.0 

-2.4 

-18.85 

0.0 

O. 

0 

25. 

0.0 

0.0 

-37.75 

-41,93 

-54,42 

—56 . 

2A 

26. 

-20.0 

-18. 0 

-16.0 

-10.0 

-4.C 

0. 

0 

27. 

6.0 

8.0 

10. C 

12.0 

14,0 

16* 

0 

28. 

-20.0 

-18.0 

-16.0 

-10.0 

-A.O 

0. 

0 

29, 

6.0 

8.0 

10.0 

12.0 

14,0 

16 * 

0 

30. 

-20,0 

-18.0 

-16.0 

-10.0 

-4 ,0 

0. 

0 

31 . 

6.0 

8.0 

10.0 

12.0 

14,0 

16 . 

0 

32. 

-20.0 

-18.0 

-16.0 

-10.0 

-A.O 

0. 

.0 

33, 

6.0 

8.0 

10.0 

12.0 

lA.O 

16 . 

,0 

34. 

-20.0 

-18.0 

-16.0 

-10.0 

-4.0 

C t 

,0 

35. 

6.0 

8.0 

10.0 

12.0 

14,0 

16. 

.0 

36. 

-20,0 

-18.0 

-16.0 

-10.0 

-4.0 

0. 

.0 

37. 

6.0 

B.O 

10.0 

12,0 

14.0 

16.0 

38. 

-20.0 

-19.0 

-16.0 

-10,0 

-4.0 

0.0 

30. 

6.0 

8.0 

10.0 

12.0 

14.0 

16. 

.0 

AO. 

-20. 0 

-18.0 

-16.0 

-10.0 

-4.0 

0. 

.0 

Al. 

6.0 

8*0 

IC.O 

12.0 

14.0 

16 < 

.0 

42, 

-20.0 

-18. 0 

-16.0 

-10.0 

-4,0 

0. 

.0 

43. 

6.0 

8.0 

10.0 

12.0 

14.0 

16 . 

■ 0 

AA, 

-20.0 

-18.0 

-16.0 

-10,0 

-4,0 

0< 

.0 

A5 , 

6.0 

8.0 

10.0 

12.0 

14.0 

16, 

.0 

A6. 

-20. 0 

-18.0 

-16,0 

-10.0 

-4.0 

0, 

>0 


! 



PLUS AUG. IeRHS) 
-39.84 26.09 
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OF POOR QUAi 






GEOfETPy DAT* 


• -ICT CHOIfD height - 


o«oo6oo 


I»ST PEFERENCE Pl*NfC9H K*S 3 CURVES 

V*RI*§LE SWEEP River RCSITII * VIS) ■ 
break points POR the REFERENCE' RLANfORH 


POINT V V 

REF REF 


1 22.0C000 

2 27.5C000 

3 1^.50000 

h 1*. 50000 


o.oceoo 

-2.AC0C0 

-2.4C0C0 

o.ococo 


SWEEP 

f NGLE 

1.02751 

0.00000 

O.OCOCC 


DIHEDRAL 
AN61 1 

o.cocoo 

O.CODCO 

C.OOOCO 


0.00000 


rovE 

CODE 

1 

1 

1 


YfS) 


0,00000 




SECOND REFERENCE PLANFQRH HAS 

5 CURVES 




root chord height • 

1 

1 

o.oooco 

variable sweep 

PIVOT POSITION 

XfS) ■ 

0.00000 

YtS) - 

0.00000 



break points FDR 

THE REFERENCE 

PLANFOPH 




ROINT 

X 

REF 

V 

REF 

SWEEP 

ANGLE 

DIHEDRAL 

angle 

HOVE 

CODE 



1 

2 

3 

5 

b 

lA, 50000 
1A.5C000 
-5.75000 
-9.03000 
-9.03COO 
-9,93000 

o.ocooo 

-2.900C0 

-38,85000 

-18.E5000 

-2.ACCC0 

O.OCOOO 

O.COOCO 

50.91197 

90.COOOO 

O.COOCO 

c.coooo 

0.00000 

C.OOOCO 

O.OOCOO 

0.00000 

0.00000 

1 

1 

1 

1 

1 




1 

1 


i 

9 

I 

r 

I 

i 


Ln 

vc 


»03T chord height - 


THIRD REFERENCE RIINFCRH HAS 6 CURVES 

0.00000 VARIABLE SWEEP PIVOT POSITION T<S) » 

BREAK POINTS FOR THE REFERENCE PLAHFDRN 

X V 

REF REF 


C.OCOOO 


YfS) - 0.00000 


POINT 


SWEEP 

angle 


DIHEDRAL 

ANGLE 


HOVE 

CODE 


ORIGINAL PAGE 19 
OF POOR QUALITY 


1 -9.93000 0. 

2 -9.93000 -2. 

3 -15.80000 -2. 

4 - 22.^2000 -«. 

5 -2^.2^000 -8. 

6 -23.36000 -2. 

7 -23.35000 0. 

I 


00000 

0.00000 

fOOOO 

90.00000 

^0000 

49.771A0 

00000 

90.00000 

00000 

8.93059 

^0000 

O.OOCOO 

00000 



0.00000 1 

0.00000 1 

0.00000 1 

0.00000 1 

0.00000 1 

0.00000 1 


I 


j 

i 


PAGE IS 
OF POOR QUALITY 
















H*NFO»« 1 IS 3 
PlANFOPr Z IS • 
PIANFORP 3 is » 


APPROXlHATi FLANFORH CONFIGURATION 


*S1» 

s s 
» s 

1 S 

9 S 

$ S 

S 
% 

$$»!»*«*»«»*«** ******** 


ss$«sssss$s 


•938aaS988993999i>899a9a 

: 

laaaaaaaaaaaaaaaaaaaaaaaaswMM® 


£ C 


CTl 

U> 


>T'.- 


u 


AEPGDYNAKIC DATA 


CONFIGURATION i CAMBERED WING 


STATIC lONGITUOINAt AERODYNAMIC COEFFICIENTS ARE COMPUTED 


X 

X 

y 

2 

S 

C/9 SWEEP 

DIHEDRAL 

LOCAL ALPHA 

delta CP , 

C/A 

3C/9 




ANGLE 

ANGLE 

IN RADIANS 

CL • 1 

5T PLANFOPM 

HCRSESHOE 

VORTEX DESCRIPTIONS 






?S.7A^i52 

26.29925 

-1.61958 

0.00000 

.78592 

61.55121 

0.00000 

0.00000 

.33899 

27.8A19P 

27.38971 

-1.61958 

0.00000 

.78592 

59, 04529 

0,00000 

0.00000 

.15139 

26.9374A 

26.98517 

-1.61958 

0.00000 

.78592 

58.17601 

0.00000 

0.00000 

,09297 

03290 

25.5»063 

-1.61958 

0.00000 

,78592 

56,20636 

O.COCOO 

0.00000 

.09606 

25.12P36 

29,67609 

-1.61958 

o.oooco 

.78592 

59.01130 

0.00000 

o.oooco 

.02637 

2A.22382 

23.77155 

-1.61958 

C.GOOOO 

,70592 

51.55751 

0,00000 

0.00000 

.01582 

23.31927 

22.86700 

-1.51958 

0.00000 

.78592 

98.80719 

0.00000 

0.00000 

.01020 

22.91973 

21.962^,6 

-1. 61958 

0.00000 

.78592 

95.71823 

0.00000 

0.00000 

.00723 

?1 .51C19 

21 .05792 

-1,61958 

o.ocooc 

.76592 

92,29583 

0,00000 

0.00000 

.00566 

2C. 69565 

20.15338 

-1,61958 

o.ocooo 

,78592 

38,39955 

0.00000 

o.coooo 

.00975 

19.70111 

19.29589 

-1.61958 

0.00000 

.78592 

33.97320 

o.oocoo 

o.ocooo 

.00902 

16.79657 

16.39930 

-1.61958 

0.00000 

,78592 

29.10209 

0.00000 

0.00000 

.00309 

17.PO203 

17.93976 

-1.61958 

0.00000 

,78592 

23,72329 

0.00000 

0.00000 

.00119 

16.99799 

16.53522 

-1.61958 

0.00000 

.78 592 

17.86235 

0.00000 

0,00000 

-.00278 

16.0^295 

15.63068 

-1.61958 

o.ocooo 

.78592 

11.58992 

0.00000 

C. 00000 

-.01191 

15.17891 

19.72619 

-1.61958 

0.00000 

,78592 

5,02285 

0.00000 

0.00000 

-.03979 

30.95136 

3C. 93878 

-.91958 

0.00000 

.91958 

61.55121 

o.oocoo 

C. 00000 

.23923 

29.91620 

29.3936? 

-.91953 

0.00000 

1 

,91458 

59.99929 

C. 00000 

0.00000 

.19385 

28.87103 

28.39895 

-.91958 

0.00000 


,91958 

58.17601 

0.00000 

0.00000 

.11100 

27.82567 

27. 3C329 

-.91958 

o.oooco 

.91958 

56.20636 

0.00000 

0.00000 

,07899 

25.73070 

26.25812 

-.91/,58 

0.00000 

.91958 

59,01130 

0,00000 

0.00000 

,09999 

25.73553 

25.21295 

-.91958 

o.oooco 

.91958 

51.55751 

0.00000 

0.00000 

.02955 

29.69C37 

29.16779 

-.91958 

o.ocooo 

.9195P 

9F.B0719 

0.00000 

0,00000 

.01759 

23.69520 

23.12262 

-.91958 

0.00000 

,91958 

95.71823 

o.oocoo 

0.00000 

,01109 

22.6000^ 

22.07795 

f . 91A58 

C. 00000 

,91958 

92.29583 

o.oooco 

0,00000 

.00779 

21.55937 

21.03229 

•i-. 91458 

o.oooco 

.91958 

38.39955 

o.oocoo 

0.00000 

.00609 

2C. 50970 

19.98712 

-.91950 

0.00000 

.91958 

33.97320 

0.00000 

0.00000 

.00509 

1 9.56959 

18.99196 

-.91958 

o.ocooo 

.91458 

29.10209 

0.00000 

0.00000 

.00909 

IF. 91937 

17.89679 

-.91458 

0.00000 

.91958 

23.72329 

C. 00000 

0.00000 

.00239 

17.37921 

16.85162 

-.91958 

o.oooco 

.91458 

17.86235 

0.00000 

0.00000 

-.00157 

16.32909 

15.80696 

-.91958 

0.00000 

.91958 

11.58992 

0.00000 

0.00000 

-.01102 


ORIGINAL PAGE IS 
OF POOR QUALITY 



15.28387 14.7612^ --,41458 0.00000 ,41458 

SECOND PLAHFOffN HOP5ESHOE VORTEX DESCRIPTIONS 

-4,88357 -5.02441 -18.08458 0.00000 .78542 

-5,18525 -5.34809 -18.06458 0.00000 ,78542 

-5.50893 -5.8t776 -18.06458 0.00000 .78542 

-5.82880 -5,98944 -18.08458 0,00000 .78542 

-6.15026 -6.31112 -18.06458 0.00000 ,78542 

-6.47196 -6.63280 -18.06458 0.00000 .79542 

-6.79364 -6.95446 -18.06458 0.00000 ,78542 

-7.11532 -7.27616 -IP. 06458 0.00000 .76542 

-7.43699 -7.59783 -18.06458 0.00000 .78542 

-7.75967 -7.91951 -18.06456 0.00000 ,78542 

-6, 0*^035 -8.24119 -16.06458 O.OOOCO ,78542 

-8.40203 -6.56287 -18.06458 O.COOOO .78542 

-8.72371 -8.66455 -16.06458 O.OOOCO .78542 

-9.04539 -9.20622 -18.06458 0.00000 ,78542 

-9,36706 -9.52790 -18.0645B O.OOOCO .78542 

-9.68674 -9,84958 -18.06458 0.00000 .78542 

-2.96C08 -3.18135 -16.49375 0.00000 .78542 

-3.40262 -3.62388 -16.49375 O.CCOOO ,78542 

-3,94515 -4.06642 -16.49373 0.00000 ,78542 

-4.28769 -4.50695 -16.49375 0.00000 .78542 

-4.73C22 -4.95149 -16.49375 O.COOOO .78542 

-5.17275 -5.39402 -16.49375 0.00000 .78542 

-5.61529 -5.83656 -16.49375 C. 00000 .78542 

-6.05792 -6.27909 -16.49375 0.00000 .78542 

-6.50036 -6.72163 -16.49375 0.00000 .78542 

-6.94239 -7.16416 -16.49375 0.00000 .78542 

-7.39543 -7.60669 -16.49375 O.COOOO ,78542 

-7.82796 -8.C4923 -16.49375 O.COOOO .78542 

-8,27050 -8.49176 -16.49375 0.00000 .78542 

-8.71303 -8.93430 -16.49375 O.COOOO .78542 

-9.15556 -9.37683 -16.49375 0.00000 ,78542 

-9.59810 -9.81937 -16,49375 0.00000 ,78542 

-1.05660 -1,33829 -14,92292 0.00000 .78542 

-1.61999 -1.9C16B -14,92292 0.00000 .78542 

-2.19338 -2.46507 -14.92292 0,00000 .78542 

-2.74677 -3.02846 -14.92292 0.00000 .78542 

-3.31016 -3.59185 -14.92292 O.COOOO .78542 

-3.87355 -4.15525 -14,92292 0.00000 .78542 

-4.43694 -4,71864 -14.92292 0.00000 .78542 

-5,00033 -5.28203 -14.92292 O.CCOOO .78542 

-5,56372 -5.84542 -14,92292 O.OOCCO .78542 

-6.12711 -6.4C881 -14,92292 0.00000 .78542 

-6.69050 -6.97220 -14,92292 O.OOCOO .78542 

-7.25389 -7.53559 -14,92292 0.00000 .78542 

-7.81728 -8,09800 -14,92292 0.00000 ,78542 
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^8.36068 

-0.66737 

-14.92- 72 

0.00000 

.78542 

11.94638 

0.00000 

,27925 

1.18927 

-e .*>^<07 

-9.22576 

-14.92292 

O.OOCOO t 

.78542 

7,66824 

0.00000 

.31416 

. 99776 

-9,507^6 

-9.70915 

-14.92292 

0.00000 

.78542 

3.30249 

O.OOCOO 

,34907 

■ 69698 

.8fe*89 

.50477 

-13.35208 

0.00000 

.73542 

50,46919 

0.00000 

-.34907 

.23015 

. It2t^ 

-.17940 

-13.35208 

0.00000 

.78542 

48,61307 

0,00000 

— . 31416 

.71207 

-.52160 

-.06373 

-1 3.35200 

0.00000 

.78542 

46.61144 

0.00000 

-.27925 

1.06210 

-1.20565 

-1 .5 4797 

-13.35208 

o.cocco 

.78542 

44.44919 

0.00000 

-.17453 

1.40505 

-1 . 60C1C 

-2.23222 

-13.35208 

0.00000 

.78542 

42.11414 

0.00000 

-.06981 

1,67984 

-2 . 57<t i^ 

-2.91647 

-1 3.35200 

0.00000 

.78542 

39. 59348 

O.OOCOO 

O.OOCOO 

1,67204 

-3.25659 

-3.60072 

-13.35208 

0.00000 

.78542 

36.87512 

o.coooo 

.03491 

1. 58925 

-3,9C.?6<« 

-4. 2»*496 

-13.35200 

0.00000 

.70542 

33.94863 

0.00000 

.06901 

1.57344 

-^.62709 

-4.96921 

-13.35200 

0.00000 

.70542 

30.80623 

0.00000 

.10472 

1 • 561 04 

-5.311 33 

-5.65346 

-13.35208 

0.00000 

.78542 

27. 44418 

C. 00000 

.13963 

1.53780 

-5.93556 

-6.33770 

-13.35206 

o.cooco 

.78542 

23.86420 

0.00000 1 

.17453 

1 . 49677 

-6.67963 

-7. C2195 

-13.35208 

0.00000 

.70542 

20.07503 

o.poooo 

.20944 

1.43277 

-7. 364C7 

-7.70520 

-13.352P8 

o.ocooo 

.76542 

16.09372 

0,00000 

,24435 

1.33962 

-8.0A832 

-0.39044 

-13.35208 

0.00000 

.7054? 

11.94638 

o.coooo 

.27925 

1,20687 

-8.73257 

-9,07469 

-13.35208 

O.OOCOO 

,76542 

7,66824 

0.00000 

.31416 

1.0136P 

-9.41601 

-9,75094 

-13.35208 

o.cooco 

.78542 

3.30249 

o.coooo 

,34907 

,70772 

2.75C38 

2. 34703 

-11.78125 

O.OOOCO 

,78542 

50. 46919 

0.00000 

-.34907 

-.1911* 

1.9*527 

1. 54272 

-11.70125 

O.COOCO 

.78542 

40.61387 

0.00000 

—.31416 

,49083 

1.14017 

.73762 

-11.70125 

0.00000 

,78542 

46.61144 

o.coooo 

-.27925 

.90110 

.33507 

-.0* 748 

-11.70125 

O.OOCOO 

.78542 

44,44919 

0.00000 

-.17453 

1.34977 

-.47CC4 

-. »^7259 

-11.70125 

O.OOCOO 

.70542 

42.11414 

0.00000 

-.06981 

1, 56262 

-1.27514 

-1.67769 

-11.78125 

O.OOOCO 

.78542 

39.59346 

O.OOCOO 

O.OCOOO 

1. 56983 

-2 .O0C24 

-2.4&279 

-11.70135 

0.00000 

.78542 

36.07512 

0,00000 

.03491 

1.50135 

-2.60535 

-3.?f*790 

-11.70125 

0.00000 

.78542 

33.94863 

0.00000 

.06981 

1,49982 

-3.69045 

-4.C9300 

-11.70125 

o.ocooo 

.78542 

30.80623 

o.ooooo 

.10472 

1,50160 

-4.49555 

-4. 09610 

-11.78125 

c.ococo 

.78542 

27.44418 

0.00000 

.13963 

1.49233 

-5.3 GO 66 

-5 .7C321 

-1 1 ,7>‘125 

c.ccooo 

.78542 

23,86420 

o.coooo 

.17453 

1. 46451 

-6.1057^ 

-6. 5C?31 

-11.70125 

O.OOCOO 

.78542 

20.07503 

O.OOOCO 

.20944 

1.41205 

—6 .91036 

-7. 31341 

-1 1.70125 

o.coooo 

.78542 

16,09372 

0.00000 

.24435 

1*32796 

-7.71597 

-£.11 05? 

-11.70125 

o.cooco 

.70542 

11.94638 

O.OOOCO 

.27925 

1 . 20143 

-3.52107 

9?362 

-11.70125 

O.OOCOO 

.70542 

7.66824 

0.00000 

.31416 

1,01175 

-9.32^17 

~9.72“72 

-11.70125 

C. 00000 

.73542 

3.30249 

O.OOCOO 

,34907 

.70727 

4,65?="6 

4. 1 9 S3 0 

-10.21042 

O.OCOOO 

•I,.7e542 

50.46919 

o.coooo 

34907 

-.52479 

3.72790 

3.2649? 

-10. 21C42 

o.cooco 

.785‘-2 

48.61387 

O.COCCO 

-.31416 

,32231 

2.30194 

2.33096 

-10.21042 

c.ccooo 

.73542 

46.61144 

o.ooooo 

-.27925 

.75972 

1.3759? 

1.41300 

-10.21042 

o.coooo 

,70542 

44,44919 

0.00000 

-.17453 

1.22561 

.95003 

.48705 

-10.21042 

0.00000 

.70542 

42.11414 

0.00000 

-.06981 

1.45222 

.02407 

-.43091 

-10.21042 

0.00000 

,78542 

39.59348 

0.00000 

0.00000 

1.47025 

-.901°9 

-1.36487 

-10.21042 

0.00000 

.70542 

36.87512 

0.00000 

.03491 

1,41241 

-1.02705 

-2.29003 

-1C-.21C42 

o.ocooo 

.70542 

33.94363 

0.00000 

.06981 

1.42158 

-2.75301 

-3.21579 

-10.21042 

O.OOOCO 

.73542 

30.80623 

o.coooo 

.10472 

1.43411 

-3,67977 

-4.14275 

-1C. 21042 

O.OOOCO 

.70542 

27.44418 

o.ocooo 

.13963 

1.43576 

-4.63573 

-5. C 5 071 

-10.21042 

0,00000 

.76542 

23.06420 

o.cooco 

.17453 

1.41878 

-5.53169 

-5.99467 

-1C.21C42 

o.cocco 

.70542 

20.075C3 

0.00000 

.20944 

1.37663 

-6.45765 

-6.92C63 

-10.21042 

O.OOOCO 

.78542 

16.09372 

0.00000 

.24435 

1.30175 

-7.33361 

-7. 04^ 59 

-10.2104? 

o.coooo 

.70542 

11.94638 

o.coooo 

.27925 

1.18293 


-e.30<>57 

-e. 77255 

-10.21092 

0.00000 

.78592 

-9.23553 

-9.69851 

-10.210*2 

0.00000 Y 

.78592 

6.96C99 

5.9*039 

-8.71250 

0.00000 

.71250 

5.A277«3 

*.90718 

-8.71250 

0.00000 1 >1 

!.71250 

4,38<;58 

3.66598 

-8.71250 

0.00000 1 ' 

’.71250 

3.3A«37 

2.82*77 

-8.71250 

0.00000 ' ' 

.71250 

£.30*17 

1.78357 

-8.71250 

o.oooco 

.71250 

1.Z6296 

.7*236 

-8.71250 

0.00000 

.71250 

.22176 

-.29885 

-8.71250 

0.00000 

.71250 

-.819*5 

-1.3*005 

-8.71250 

0.00000 

.71250 

-1.86065 

-2.38126 

-8.71250 

0.00000 1 

ii>712 50 

-2.90186 

-3. *22*6 

-8.71250 

0.00000 |r 

471250 

-3.9*307 

-*.*6367 

-8.71250 

o.coooo ' 

|i71Z50 

-4.95*27 

-5.50*88 

-8,71250 

o.oooco 

1.712 50 

-6,025*6 

-6.5*608 

-8.71250 

0.00000 

;.712 50 

-7,06666 

-7.58729 

-8,71250 

0.00000 

:.71250 

-8.10789 

-8.628*9 

-8.71250 

0.00000 

,.71250 

-9.1*910 

-9.66970 

-8.71250 

c.ocooo 

>712 50 

8.28*12 

7.70589 

-7.21*58 

0.00000 

>785*2 

7.12767 

6.5*9** 

-7.21*58 

0.00000 

.785*2 

5.97122 

5.39299 

-7,21*58 

0.00000 

.785*2 

*.81*76 

*.2365* 

-7.21*58 

0.00000 

.785*2 

3.65831 

3.08009 

-7,21*58 

o.oooco 

,785*2 

2.50186 

1.92363 

-7.21*58 

0.00000 

.785*2 

1. 3*5*1 

,76718 

-7.21*58 

0.00000 

.785*2 

.18896 

-.38927 

-7.21*58 

0.00000 

j, 785*2 

-.96750 

-1,5*572 

-7.21*58 

o.occoo 

.785*2 

-2.12395 

-2.70217 

-7.21*58 

0.00000 

■1.785*2 

-3.280*0 

-3.85863 

-7.21*58 

0.00000 

>78 5 *2 

-*.*3685 

-5.01508 

-7,21*58 

0.00000 

1,785*2 

- 5.59330 

-6.17153 

-7.21*58 

0.00000 

.785*2 

-6.7*976 

-7.32798 

-7.71*58 

0.00000 

.785*2 

-7.90621 

-8. *8**3 

-7.21*58 

0.00000 

.785*2 

-9.06266 

-9,6*089 

-7.21*58 

0.00000 

.785*2 

10.18761 

9,5*895 

-5.6*375 

0.00000 

,785*2 

8.91030 

8.2716* 

-5.6*375 

0.00000 

,785*2 

7.63299 

6.99*3* 

-5,6*375 

0.00000 

.785*2 

6.35568 

5.71703 

-5.6*375 

0.00000 

,785*2 

5.07837 

*.*3972 

-5.6*375 

0.00000 

.785*2 

3.80106 

3.162*1 

-5.6*375 

0.00000 

,785*2 

2.52376 

1.88510 

-5,6*375 

0.00000 

.785*2 

1. 2*6*5 

.60779 

-5.6*375 

0.00000 

,785*2 

-.03066 

-.66951 

-5.6*375 

0.00000 

.785*2 

-1.30617 

-1.9*682 

-5.6*375 

0.00000 

.785*2 

-2.585*8 

-3.22*13 

-5,6*375 

0.00000 

,785*2 

-3.86279 

-*.501** 

-5.6*375 

0.00000 

,785*2 

-5.1*009 

-5.77875 

-5.6*375 

o.ocooo 

,765*2 

-6. *17*0 . 

-7.05606 

-5.6*375 

0.00000 

.785*2 

-7.69*71 

, -8.33336 

-5.6*375 

0.00000 

.785*2 
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-8,9720? 

-9.61C67 

-3.69375 

0.00000 

,78592 

12.09109 

11.39201 

-9,07292 

0,00000 

,78592 

10.69293 

9,99385 

-9.07292 

0.00000 

.78592 

9.29*76 

8.59568 

-9.07293 

0.00000 

,78592 

7,89f 60 

7.19752 

-9.07292 

0.00000 

.78592 

6, 996*3 

5.79935 

-9,07292 

0.00000 

.78592 

9.10C27 

9.90119 

-9.07292 

O.CODOO 

.78592 

3.70211 

3.00302 

-9.07292 

0.00000 

.78592 

2.30399 

1.60986 

-9.07292 

o.oooco 

.78592 

.90578 

.20669 

-9.07292 

0.00000 

.78592 

-.99239 

-1.19197 

-9.07292 

0,00000 

.78592 

-1.89C55 

-2.58969 

-9.07292 

o.coooo 

.78592 

-3.28672 

-3.98780 

-9.07292 

0.00000 

.70592 

-9.6868'* 

-5.38596 

-9.07292 

o.ooboo 

.78592 

-6.08505 

-6.70913 

-9.07292 

o.oooco 

.78592 

-7.93321 

-8.18229 

-9.07292 

0.00000 

.785 *2 
,7659*2 

-6.8P138 

-9.58096 

-9.07292 

0.00000 

13.58C56 

12.03919 

-2.89375 

0.00000 

.99375 

12,08783 

11.39196 

-2.89375 

o.oooco 

.99375 

10.59509 

9,89672 

-2.89375 

0.00000 

,99375 

9.10236 

8.35599 

-2.89375 

0.00000 

.99375 

7.60962 

6. R6326 

-2.89375 

0.00000 

.99375 

6.11689 

5.37052 

-2.89375 

0.00000 

.99375 

9.62916 

3.87779 

-2.89375 

0.00000 

.99375 

3.13192 

2,38505 

-2.89375 

0.00000 

.99375 

1.63869 

.69232 

-2.89375 

o.coooo 

.99375 

.19595 

-.60091 

-2.89375 

o.ccooo 

.99375 

-1.39678 

-2.09315 

-2.89375 

o.occoo 

.99375 

-2.83951 

-3.58588 

-2.89375 

0.00000 

.99375 

-9.33225 

-5.C7661 

-2.89375 

O.OOOQO 

,99375 

-5.82*98 

-6.57135 

-2.89375 

o.coooo 

.99375 

-7.31772 

-8.06908 

-2.89375 

0.00000 

.99375 

-8,81095 

-9.5568? 

-2.89375 

0,0€C00 

.99375 

19.11828 

13.35989 

-1.61958 

o.coooo 

.78592 

12.59191 

11.82797 

-1.61958 

o.ccooo 

.78592 

11,06953 

1C. 30109 

-1.61958 

O.OOwCO 

.78592 

9.53766 

8.77922 

-1.61958 

0.00000 

.78592 

8.01078 

7.29739 

-1.61958 

0.00000 

.78592 

6.99391 

5.72C97 

-1.61958 

0.00000 

.78592 

9.95703 

9.19359 

-1.61958 

o.ooO'oo 

.78592 

3.93016 

2.66672 

-1.61958 

0.00000 

.785*2 

2.90328 

1.13989 

-1.61958 

o.ccooo 

.78592 

.37691 

-.30703 

-1.61958 

0.00000 

.78592 

-1.150*7 

-1.91391 

-1.61958 

0.00000 

.7859? 

-2.67739 

-3.99078 

-1.61958 

0.00000 

.78592 

-9.20922 

-9.96766 

-1.61958 

0.00000 

.78592 

-5.73109 

-6.99953 

-1.61958 

0.00000 

.78592 

-7.25797 

-8.07191 

-1.61958 

o.oooco 

.785*2 

-0.78909 

-9.59828 

-1.61958 

0.00000 

.78592 
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1.4.11828 

13,35484 

-.41458 

0.00000 

12.59141 

11.82797 

-.41458 

0.00000 

11,06*53 

10.30109 

-.41458 

0.00000 

9.5376.4 

8,77422 

-.41458 

O.OOOOO 

8.01078 

7,24734 

-.41-58 

O.OOOOO 

6.48391 

5.72047 

-.41^58 

0.00000 

4.95703 

*,19359 

-.41458 

0.00000 

3.43016 

2.66672 

-.41458 

o.ooooo 

1.90328 

1.13984 

-.41458 

0.00000 

.37641 

-.38703 

-.41458 

0.00000 

-1.15C47 

-1.91391 

-.41458 

o.ooooo 

-2.67734 

-3.44078 

-.41458 

0.00000 

-4.20422 

-4.96766 

-.41458 

0.00000 

-5,73109 

-6.49*53 

-.41458 

0.00000 

-7.25797 

-8.021*1 

-.41458 

0.00000 

-8.78404 

-9.54828 

-.41458 

o.ooooo 


THIRD PL*NFOR« H0PSFSH3E VORTEX DESCRIPTIONS 


-21.53254 

-21.61457 

-7.21458 

O.OOOOO 

-21.69661 

-21.77864 

-7.21458 

O.OOOOO 

-21.86067 

-21.94271 

-7.21 458 

0.00000 

-22.02474 

-22.10677 

-7.21458 

O.OOOOO 

-22.18880 

-22,27084 

-7.21458 

O.OOOOO 

-22.35287 

-22.43490 

-7,21458 

0.00000 

-22.51694 

-22.59897 

-7.21458 

O.OOOOO 

-22.68100 

-22.76303 

-7,21458 

0.00000 

-22.84507 

-22.92710 

-7.21458 

O.OOOOO 

-23.00913 

-23.09117 

-7.21458 

0.00000 

-23.17320 

-23.25523 

-7.21458 

0.00000 

-23.33727 

-23.41930 

-7.21458 

0.00000 

-23.50133 

-23.58336 

-7.21458 

0.00000 

-23.66540 

-23.74743 

-7.21458 

0.00000 

-23.82946 

-23.91150 

-7,21458 

0.00000 

-23.99353 

-24,07556 

-7.21458 

0.00000 

-19.70075 

-19.83310 

-5.64375 

o.ooooo 

-19.96545 

-20.C9780 

-5.64375 

p, 00000 

-20.23014 

-20.36249 

-5.64375 

jO.OO JOO 

-20,49484 

-20.62719 

-5,64375 

0.00000 

-20.75954 

-20.89189 

-5.64375 

p. 00000 

-21.02424 

-21.15659 

-5.64375 

C. 00000 

-21,28693 

-21,42128 

-5.64375 

o.ooooo 

-21.55363 

-21,66596 

-5.64375 

o.ooooo 

-21.81633 

-21.95068 

-5.64375 

;o . 00000 

-22.08303 

-22.21537 

-5,64375 

jo. 00000 

-22.34772 

-22.48007 

-5,64375 

0,00000 

-2?. *1242 

-22.74477 

-5.64375 

o.ooooo 

-22.87712 

-23.00947 

-5,64375 

iO.cOOOO 

-?3. 14191 

-23.27416 

-5.64375 

b.cooeo 



.^1^58 

.< 1-^58 

.>< 11^58 

.41458 

.41458 

.4145B 

.41458 

.41458 

.41458 

.41*58 

.41458 

.41458 

.41458 

.41458 

.41450 

.41458 


0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 


0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

o.ooooo 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 


0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

o.ooooo 

o.ooooo 

o.ooooo 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 


-.08715 

-.08154 

.04113 

. 239^0 

o44645 

.60752 

.71618 

.79698 

.86097 

.90751 

.93241 

.92990 

.89304 

.81352 

.68152 

.48994 


,78542 

49.38561 

.78542 

47.77979 

;. 78542 

46-06826 

.76542 

44.24362 

.78542 

42.29835 

.78542 

40.22503 

;,78542 

38.01660 

.78542 

35,66662 

.78542 

33.16972 

.78542 

30.52210 

.78542 

27.72203 

.78542 

24.77048 

.78542 

21.67175 

,70542 

16.43399 

,78542 

15,06963 

.78542 

11.59556 

,78542 

49.38561 

.78542 

47.77979 

.78542 

46,06826 

.78542 

44.24362 

.78542 

42.29*^33 

.78542 

40.21503 

,78542 

30 .OI 6 OO 

.78542 

35.66662 

.78542 

33.16972 

.78542 

30.52210 

.78542 

27.72203 

.78542 

24.77048 

.78542 

21.67175 

.78542 

16.43399 


0.00000 0,00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 o.ooooo 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 


-4.22262 
-2.09598 
-1.54912 
-1.25953 
-1.06081 
-.90296 
-.76734 
-.64824 
-.54402 
-.45322 
-.37411 
-.30494 
-.24390 
-.18900 
-.13751 
-.08399 
-3.20718 
-1.5945b 
-1.18345 
-.96907 

-.82655 'i) 

-.72034 

-.63539 

-.56323 

-.49867 

-.43846 

-.38073 

-.32457 

-.26959 

-.21534 




PAGE IS 
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-?3.<f069l 

-23.53886 

-5.66375 

0.00000 

.78562 

-23,671?! 

-23.80356 

-5.66375 

0.00000 

.78562 

-17. 66606 

-18.05162 

-6.07292 

0.00000 

.70562 

-16.23^20 

-18.61695 

-6.07292 

0.00000 

.78562 

-IP. 99962 

-18.78228 

-6.07292 

0.00000 

.78562 

-16.96^95 

-19,16761 

-6.07292 

0.00000 

.78562 

-19.33027 

-19.51296 

-6.07292 

o.oocco 

.78562 

-19.69560 

-19.87927 

-6,07292 

0.00000 

.78562 

-20.06093 

-20,26360 

-6.07292 

0.00000 

.78562 

-20.62626 

-20.60892 

-6,07292 

0.00000 

.78562 

-20.79159 

-20.97^25 

-6,07292 

o.oocoo 

.78562 

-21.19692 

-21.33958 

-6.07292 

o.coooo 

.78562 

-71.52225 

-21.70691 

-6,07292 

o.oooco 

,79562 

-21.83758 

-22.07026 

-6.07292 

0,00000 

.78562 

-22.25290 

-22.63557 

-6.07292 

0,00000 

.78562 

-22.6l»-23 

-22.80090 

-6.07292 

o.coooo 

.78562 

-22.98356 

-23.16623 

-6.07292 

0.00000 

.78562 

- 23.36680 

-23.53155 

-6.07292 

o.coooo 

.78562 

-16,63559 

-16.65763 

-2.86375 

0.00000 

.66375 

-16.67967 

-17.10170 

-2.86375 

o.oocoo 

.66375 

-17.32376 

-17.56577 

-2.B6375 

0,00000 

.66375 

-17.76761 

-17.98985 

-2.66375 

0,00000 

.66375 

-18.211P8 

-18.63392 

-2.86375 

0.00000 

.66375 

-16.65596 

-18.87709 

-2.96375 

0.00000 

.66375 

-19.10003 

-19.32206 

-2.86375 

0,00000 

.66375 

-19,59<.10 

-19.76636 

-2.86375 

o.oooco 

.66375 

-19,98617 

-20.21021 

-2,86375 

o.oooco . 

.66375 

-20.4322<. 

-20.65628 

-2.86375 

0.00000 

.66375 

-20.67632 

-21.09835 

-2.86375 

0.00000 t 

.66375 

-21,32039 

-21.56263 

-2.86375 

0.00000 

.66375 

-21.76666 

-21.98650 

-2.86375 

0,00000 

.66375 

-22.20853 

-22.63057 

-2.B6375 

o.coooo 

.66375 

-22.65261 

-22.87666 

-2.06375 

0.00000 

,66375 

-23.09668 

-23.31871 

-2.86375 

0.00000 

.66375 

-10.13996 

-10,55953 

-1.61 658 

o.coooo 

,79562 

-10.97922 

-11.39891 

-1.61658 

o.oooco 

.78562 

-11.81859 

-12.23828 

-1.61658 

0.00000 

.78562 

-12.65T97 

-13.07766 

-1.61658 

0.00000 

.78562 

-13.69736 j. 

-13.91703 

-1.61658 

o.coooo 

.78562 

-16.3367? ' 

-16.75661 

-1.61658 

o.ococo 

.79562 

-15,17609 

-15.59578 

-1.61656 

0,00000 

1 .78562 

-16.01567 

-16.63516 

-1.61650 

0.00000 

II .70562 

-16.85686 

-17.27653 

-1,61658 

0,00000 

.78562 

-17,69622 

-18.11391 

-1,61658 

o.ococo 

■ .78562 

-18.53359 

-16.95328 

-1.61658 

o.coooo 

.78562 

-19.37297 

-19.79?06 

-1.61658 

o.oooco 

.78562 

-20.21236 

-20.63203 

-1.61658 

o.oocoo 

.78562 

-21.05172 

-21.67161 

-1.61659 

0.00000 

.78562 

-21.89109 

-22.31078 

-1.61658 

0.00000 

..7056? 



15,05963 


5.00000 

0.00000 

-.16039 

11.59556 


5.00000 

o.ocooo 

-.09968 

69,33561 


5.00000 

0.00000 

-2,23893 

67,77979 


5,00000 

0.00000 

-1.11292 

66.06826 


5.00000 

0.00000 

-.83377 

66,26362 


5.00000 

o.coooo 

-.69561 

62.29835 


3.00000 

0,00000 

-.60866 

60.22503 


5.00000 

o.oooco 

-.56682 

38.01660 


5.00000 

0. 00000 

-.69330 

35.66662 


5.00000 

0 . ooooo 

-.66818 

33.16972 


5.00000 

o.ocooo 

-.60636 

30.52210 


5.00000 

o.oooco 

-.36603 

27,72203 


5.00000 

0.00000 

-.32597 

26,77048 

i 

5.00000 

o.coooo 

-.28539 

21.67175 

1 

5.00000 

0.00000 

-.26366 

18.63399 

1 

5.00000 

0.00000 

-.19956 

15.06963 


0.00000 

0.00000 

-.15201 

11.59556 

0.00000 

0.00000 

-.09619 

69.38561 

1 

5.00000 

0.00000 

-1.11665 

67.77979 


0.00000 

o.oocoo 

-.61756 

66.06826 

1 

0.00000 

0.00000 

-.52668 

66.26362 

1 

0.00000 

0.00000 

-.68970 

62,29835 

1 

5.00000 

0.00000 

-.66619 

60.22503 

0.00000 

0.00000 

-.62325 

3P. 01660 


5.00000 

o.noooo 

-.38825 

35.66662 


5.00000 

0,00000 

-.36527 

33.16972 


5.00000 

0.00000 

-.33870 

30.52210 


5.00000 

0.00000 

-.31277 

27.72203 


5,00000 

0.00000 

-.28537 

26.77068 


5.00000 

0.00000 

-.25086 

21.67175 


5.00000 

0.00000 

-.22253 

18.63399 


3.00000 

0.00000 

-.17972 

15.06963 


5.00000 

0.00000 

-.16678 

11.59556 


5.00000 

0.00000 

-.08960 

0.00000 


5,00000 

0.00000 

.27365 

0.00000 


5.00000 

0.00000 

.15516 

0.00000 


5.00000 

0.00000 

.10027 

0.00000 


5,00000 

o.oooco 

.06278 

O.OOOCO 


5.00000 

0.00000 

.03107 

O.OOCOO 


5.00000 

0.00000 

-.00626 

0,00000 


5.00000 

0.00000 

-.06031 

0,00000 


O.OOCOO 

0.00000 

-.17528 

0.00000 


5.00000 

o.coooo 

-.26326 

0.00000 


5.00000 

o.oocoo 

-,2995‘» 

0.00000 


0.00000 

0.00000 

-.30677 

0.00000 


5.00000 

o.coooo 

-.29082 

0.00000 


5.00000 

0.00000 

-.26366 

0.00000 


5,00000 

o.oocoo 

-.22519 

o.oocoo 

1 

b. 00000 

D. 05000 

-.37562 



■ ^ 


I 



uu' 




JF. 




mjj. 


- Z 2 . m ^7 

-23.15016 

-1,61458 

0.00000 

-10.1398 A 

-10.55953 

-.41458 

0.00000 

-10.97922 

-11.39891 

-.41458 

0.00000 

-11.81859 

-12.23828 

-.41458 

0.00000 

-12,65797 

-13.07766 

-.41458 

0.00000 

-13, A 973 A 

-13.91703 

-.41458 

o.ooeoo 

-19,33672 

-14^75691 

-.41458 

0,00000 

-15.17609 

-15.595*8 

-.41458 

0.00000 

-16.01597 

-16. <3516 

-.41458 

0.00000 

-16.559 J 9 

-17.27453 

-.41456 

0.00000 

-17, 69# Z 2 

-18.11391 

-.41458 

0,00000 

-18.53359 

-18.95328 

-.41458 

0.00000 

-19.37297 

-19.79266 

-.41458 

0,00000 

-20.2123 A 

-20.63203 

-.41458 

c.coooo 

-21.05172 

-21.47141 

-.41458 

0.00000 

-21.89109 

t 22. 31078 

-.41<58 

0.00000 

-22.73057 

-23.15016 

-.41458 

0,00000 


r aVCRAGE 


TRUE AREA REFERENCE AREA 


506.69000 




I 


.78542 

0.00000 

0.00000 

0.00000 

-.11169 


.41458 

0.00000 

0.00000 

0.00000 

.30279 


,41458 

0.00000 

0.00000 

0.00000 

,17962 


.41458 

0.00000 

0.00000 

o.ooooc 

-11691 


.41458 

0.00000 

0.00000 

0.00000 

.07308 


.41458 

0.00000 

0.00000 

o.ocooo 

.03576 


.41458 

0.00000 

0.00000 

0.00000 

-.00535 


.41458 

0.00000 

0.00000 

o.ooeoo 

-.06355 


.41458 

0.00000 

0.00000 

0.00000 

-.14831 


.41458 

0.00000 

0.00000 

o.ocooo 

-.22231 


,41458 

0.00000 

0.00000 

c.coooo 

-.26369 


.41458 

jlji 0.00000 

0.00000 

o.cocoo 

-.27672 

1 • 

,41458 

1 0.00300 

0.00000 

c.coooo 

-.26936 

1 

.<1458 

1 0.00000 

0.00000 

o.ooeoo 

-.24707 

. - 

.41458 

0.00000 

0.00000 

0.00000 

-.21240 

1 ; : 

,41458 

o.cocoo 

0.00000 

c.coooo 

-.16631 

■ 

.41458 

0.00000 

0.00000 

0.00000 

10569 

jC ' 


B/2 REF. AR TRUE AS NACH NUHBER 

18,65000 2.80505 2.8266A .85000 


i 

i 




ro 


COWPLCTf CONFIGURATION 

DESIRED CL COf^FUTEO ALPHA 
I. 00000 3,63953 


LIFT 

CltWB) 

1.07077 


HING-BODY CHARACTERISTICS 

INDUCED DRA5 (FAR FIELD SOLUTION.) 

CDI AT CLIWB) C01/(CL(WS)*»E) 

(1/RlRAP BEFJ » .11348) 

.13685 ,11936 


COHRLETE CONFIGURATION CHARACTERISTICS 




Cl 

PEP RADIAN 

ALPHA 

PER 0E6PEE 

Cl (TWIST) 

ALPHA AT Cl*0 Y CP 

CH/Ct 

first 

PLAWFORN 

3.96676 

.11724 

.06923 

.00205 

.74830 

-.00156 

—10.808*5 j-. 42753 

.76*12 -.06150 

.16116 

SECCNO 

planfcrh 

3.76155 

.06565 

.83209 

-12,67*38 -.44447 


third 

PLANFO** 

.08797 

.00154 

-.08223 

53.55666 -.19106 




additional loading j 

WITH Cl BASED ON S(TRUE) 




STATION 

2Y/B 

SI COEF 

! 

CL RATIO 

C RATIO 

LOAD DUE add. LOAD AT 
TO TVIST CL« .74830 

BASIC LOAD 
AT CL-0 




FIRST 

PLAKFORH 

SPAN LOAD distribution 


1 

2 

-.08565 

-.02199 

.2200? 

.25499 

.31384 

.31470 

.70123 

.81025 

-.00766 ,10724 

-.00863 .12425 

-.11490 

-.13288 


-,25611 


-.95533 

-."TSCT 

-.79167 

-.70533 

-.62500 

-.5*167 

-.*6220 

-. 299^0 

-.?1607 

'.15C56 

•«CPf69 

-.02199 


SECOND RLANFORH SPAN LOAD OTSTPIBUTION 


.*3266 
.63267 
.77153 
.57619 
.963*3 
l.C32*3 
1.C566* 
1.13C58 
i . 1 6 6 70 
1.1930? 
1 . 20792 
.99871 
. 967*0 


1.73*96 
1. 5**16 
1.766*8 
1.65555 
1,5*361 
1 .*3826 
1.3*622 
1.26152 
1.17823 
1 .10072 
1.0*382 
.5*37* 
.81728 


.2*937 
.3*307 
.*3676 
.530*5 
.62*1* 
.71783 
.80718 
.59652 
.99021 
1.08390 
1 .15721 
1 .18368 
1.18368 


.26799 
.38689 
.*6507 
.52908 
.57589 
.61098 
.63*6* 
.6*885 
l|. 65146 
11.6 3919 
*.6P2*5 
.53365 
.52119 


.21083 

.30930 

.37596 

.*2793 

.469*7 

.50310 

.52951 

.55112 

.56552 

.58137 

.55961 

.*8666 

.*7141 


.05716 

.07860 

.00212 

.10114 

.106*2 

.10788 

.10513 

.09773 

.0829* 

.05692 

.01384 

.04699 

.04978 


O “0 
c y* 
> a 
r- m 


SPAN LOAD AT 
DESIRED CL 


.02841 

.03316 


•33B90 

.*9059 

.59453 

.67301 

.73380 

.78020 

,31275 

.83422 

.84269 

.83374 

.80043 

.69735 

.67975 


-AT Cl DES- 
y LOCATION CF 
LOCAL CENT PR 


28.46212 

29.86400 


-6.85254 
-5, 981 OB 
-5,17356 
-4.42982 
-3.75111 
-3.13767 
-2.61866 
-2.15562 
-1 .7C953 
-1.25962 
-.76 0E6 
-.58260 
-.54026 



. . V- . .. 


TMIPO ^LANFORH SRAN LOAD DISTRIBUTION 


16 

-.38274 

.03479 

.27357 

.12719 

-.12365 

.01696 

-.14060 

-.11795 

-22.09613 

17 

-.29043 

.04834 

.23556 

.20520 

-.16294 

.02355 

-.18650 

-.15502 

-20.72168 

18 

-.21607 

.C5582 

.19710 

.28321 

-.16936 

.02720 

-.19656 

-.16021 

-19.4C895 

lO 

-.15086 

.05910 

.17168 

.34426 

-.14302 

,02880 

-.17182 

-.13333 

-18.68952 

20 

-.08565 

.06115 

.09398 

.65071 

-.07313 

.02980 

-.10293 

-.06310 

-22.15751 

21 

-.02190 

.06178 

,09494 

.65071 

-.06189 

.03010 

-.09199 

-.05176 

-23.45778 


I 


I 



ORIQINAL PAGE IS 
OF POOR QUALITY 



I 


•Pk 


"f 


AElfODYNiHIC CHARACTEPISTICS FOP CAMBERED AND TWISTED WINGS 
WITH VORTEX LIFT AT VARIOUS ANGLES OF ATTACK 


PLANFOPM 1 Hj»S LEADING EDGE VORTEX FLOW ASSURED FPOR 0,00000 TO 0,00000 

AND ATTACHED FLOW ELSEWHERE ACROSS THE SPAN 


PLANFORH Z HAS LEADING ED^'e VORTEX FLOW ASSUMED FRO« 0,00000 70 0.00000 

AND ATTACHED FLOW ELSEWHERE ACROSS THE SPAN 

i 

( j 

PLANFCRM 3 HAS LEADING EDGE VORTEX FLOW ASSUMED FROM 0.00000 TO 0.00000 

AND ATTACHED FLOW ELSEWHERE ACROSS THE SPAN 


ZERO PERCENT LEADING EDGE SUCTION ASSUMED 


I 


i 

I 


i 
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ANGLE OF ATTACK - -10,00000 DEGREES 

sectional characteristics 

Cl*C/CAVE CD*C/CAVE CCM*C**2}/(CAVE*CREF) 

ABOUT C,6. 


CL VORT IE*C/CAVE 


DISTRIBUTIONS FOR THE FIRST 


-.08565 

-.02199 


-.11549 

-.11549 


PIANFORM 

.02036 

.02036 


FIRST RLANFORN CHARACTERISTICS 


-.01364 


,00241 


DISTRIBUTIONS FOR THE SECOND 


-.958?3 

-.87500 

-.79167 

-.70833 

-.62500 

-.54167 

-.46220 

-.38274 

-.29940 

-.21607 

-.15086 

-.08565 

-.02199 


.08980 

.13079 

.15916 

.18125 

.19787 

.20883 

.21294 

.20801 

.19170 

.14549 

.11567 

.09672 

.07987 


PLANFDRK 

.02958 

.04775 

.06384 

.07963 

.09517 

,11037 

.12450 

.13797 

.15102 

.16306 

.10586 

,02673 

-.02936 


SECOND PLANFORn CHARACTERISTICS 


.13695 


DISTRIBUTIONS FOR THE THIRD 


-.38274 

-.29940 

-.21607 

-.15086 

-.08565 


-.14480 

-.17263 

-.18050 

-.15156 

-.11295 


PIANFORH 

.02553 

.03044 

.03183 

.02672 

.01992 


-.22276 

0.00000 


-.22276 

0.00000 

Sg 

-.02631 


o;; 

-.06298 

0.00000 


-.09564 

0.00000 


-.12306 

0.00000 

^ ' ’ 

-.15040 

0.00000 

■'■1 ■ 

-.17887 

o.ocooo 

-.20909 

0.00000 

< .. 

-.23990 

O.DOOOO 


-.27257 

0.00000 


-.30864 

0.00000 


-.34824 

0.00000 


-.33474 

0.00000 


-.28889 

0,00000 


-.23698 

0.00000 


-.32995 



.24340 

0.00000 


.26991 

o.roooo 


.26549 

0.00000 


.21402 

0.00000 





^:UJI >1 .. , 


— 1 I !( 


Jm!W4l' i' 


I- 1 I'j-p'-i'p 


station 


2Y/§ 


AN6LE OF ATTACK • C. 00000 DEGREES 
SECTIONAL CHARACTERISTICS 


CL*C/CAVE 

CD+C/CAVE 

(CN*C**2J/CCAVE*CREF1 



ABOUT C.6. 


CL VORT LE+C/CAVE 



DISTRIBUTIONS FOR THE 

FIRST 

PLANFORN 

1 

-.08565 

-.00890 


0.00000 

2 

-.02199 

-.00890 


0.00 000 



1 

First planform 

CHARACTERISTICS 

Cl - 

-.00099 

1 CD - 

0.00000 


DISTRIBUTIONS 

1 

; FOR THE 

SECOND 

PLANFORN 

3 

-.95833 

.26150 


.01035 

9 

' -.87500 

.38968 


.02855 

5 

-.79167 

.96581 


,09679 

6 

-.70833 

.52801 


.06905 

7 

-.62500 

,57659 


.08266 

8 

-.59167 

.61385 


.09970 

9 

-,*6220 

.63992 


.11510 

10 

-.38279 

.65931 


.12898 

11 

-.29990 

.65515 


.19066 

12 

-.21607 

•63695 


.1*696 

13 

-.15086 

.59999 


.09993 

19 

-.08565 

.56980 


.03638 

15 

-.02199 

.51555 


-.01269 


-.00905 

-.00905 


CN » -.00107 


-.13921 

-.18353 

-.19909 

-.20236 

-.19857 

-.19082 

-.18178 

-.17210 

-.16197 

-.19859 

-.12776 

-.10389 

-.08329 


0.00000 

0.00000 


0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

o.oocoo 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 


Cl • 


16 

17 

18 
19 

?c 


.83599 

DISTRIBUTIONS FOR THE THIRD 

-.38279 -.13273 

-.299*0 -.15673 

-.21607 -.16133 

-.15086 -.12992 

-.08565 -.08920 


CN • -.25903 


PLANFORN 


O.OOCOO 

.21960 

0,00000 

.29130 

0.00000 

.23376 

0.00000 

.18200 

0.00000 

.12911 


SECOND PIANFORH CHARACTERISTICS 
CD - .12111 




0.00000 

0.00000 

0.00000 

0.00000 

0.00000 
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Cl 


--C7531 


CL • .75919 


'O 

00 


-.05S25 


0.00000 


THIRD PLANFORH CHARACTERISTICS 
CO • 0.00000 


TOTAL CHARACTERISTICS 
CD • .12111 


.09012 


0.00000 


CM 


.11280 


CM 


-.1A230 


J 


II 


-L 




OKliuiNAL PAGE IS 
OF POOR QUALITY 


ism 








station 


ANGLE OF ATTACK • 10.00000 DEGREES 

SECTIONAL characteristics 


ZT/B 


CL*C/CAVE 


C0*C/CAVE 


(CH*C»*Z)/*CAVE*CREF) 
ABOUT C.G. 


CL VORT LE*C/CAVE 



DISTRIBUTIONS 

FDR THE FIRST 


PLANFOPN 



1 

-.08565 

,09919 


.01749 

.20493 

0.00000 

2 

-.02199 

.09919 


.01749 

.20493 

0.00000 



FIRST RLANFORM 

CHARACTERISTICS 



CL - 

.01172 

CO • .00207 


Cn • .02421 



DISTRIBUTIONS 

FOR THE SECOND 


RLANFORN 



3 

-.95833 

.46323 


1 .04605 

-.22326 

0.00000 

A 

-.87500 

•66830 


.09159 

-.27439 

0.00000 

3 

-.79167 

,79896 


.12972 

-.27250 

0.00000 

6 

-.70833 

.89724 


.16393 

-.24643 

0.00000 

7 

-.62500 

.97322 


.19491 

-.20571 

0.00000 

8 

-.5A167 

1.03213 


.22309 

-.15620 

0.00000 

R 

-.A6220 

1.07462 


.24751 

-.10463 

0.00000 

10 

-.3827A 

1.10366 


.26P92 

-.05113 

0.00000 

11 

-.29940 

1.11B80 


.28675 

.00564 

0.00000 

12 

-.21607 

1.11678 


.29802 

.06204 

0.00000 

13 

-.15086 

1.05537 


.25809 

.09205 

0.00000 

lA 

-.08565 

.97701 


.19964 

,09316 

0.00000 

15 

-.02199 

.91759 


.15225 

.06985 

0.00000 

1 


SECOND PLAMFDRH 

CHARACTERISTICS 



CL - 

1,43652 

CO - ,30227 


CN => -.16293 



DISTRIBUTIONS 

FOR THE THIRD 


PLANFORH 



16 

-.38274 

-.11265 


-.01986 

.18913 

0.00000 

17 

-.29940 

-.13137 


-.02316 

.20534 

0.00000 

18 

-.21607 

-.13243 


-.02335 

,19494 

0.00000 


-.15086 

-.10044 


-.01771 

.14446 

0.00000 

20 

-.08565 

-.06008 

— 

-.01059 

.09355 

0.00000 


'J 

VO 




’SfssTTfS'ass 
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-.02199 

-.02762 -.00987 

.06372 

0.00000 

CL • 

-.05900 

THIRD RLAHFORH CHAR ACTFRISTICS 
CD • -.01092 

CM - .09193 


CL • 

1.38916 

TOTAL CHARACTERISTICS 
CO ■ .29391 

CM - -.09729 






ORlGiNAL RAGS 13 
OF POOR QUAUTY 


ANGLE OF ATTACK 


20.00000 DECREES 


sectional characteristics 


STATION 

27/8 

Cl*C/CAVE CD*C/C*\t 

1 

(CH*C**2)/(CAVE*CREF> 
ABOUT C.6. 

1 

distributions 

-.08565 

FOR THE FIRST PLANFOPN 

.18507 .06736 


.39338 

Z 

-.02199 

.18507 .06736 


.39338 

Cl ■ 

•02186 

FIRST RLANFOPM CHARACTERISTICS 
CO • .00796 

CN 

- .04647 

3 

DISTRIBUTIONS 

-.95833 

FOR THE SECOND PLANFORN 

.65734 .14712 


-.30534 


-.87500 

.92692 .24446 


->35743 

5 

-.79167 

1.09294 .31671 


-.33441 

6 

-.70833 

1.21498 .37717 


-.27714 

7 

-.62500 

1.30726 .42901 


-.19932 

e 

-.5A167 

1,37785 .47420 


-.10933 

<) 

-.A6220 

1.42849 .51216 


-.01775 

10 

-.3827A 

1.46322 .54477 


.07568 

11 

-.Z99A0 

1.48269 .57230 


.17254 

12 

-.21607 

1.48355 .50485 


.25843 

13 

-.15086 

1,39913 ,55247 


.29857 

lA 

-.08565 

1.28799 .48568 


.27856 

15 

-.02199 

1,20178 .43152 


.20408 

Cl - 

1.92505 

SECOND PtANFORH CHARACTERISTICS 
CD • .66592 

CH 

« -.06757 

16 

DISTRIBUTIONS 

-.3827A 

FOR THE THIRD PLANFORN 

-.08837 -.03216 


.15536 

17 

-.29940 

-.10139 -.03690 


.16607 

la 

-.21607 

-.09935 -.03616 


.15337 

19 

-.15066 

-.06888 -.02507 


.10566 

20 

-.08565 

-.03136 -.01141 

— 

.05818 


VDRT LE*C/CAVE 


0.00000 

O.COOOO 


0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 


0.00000 

0.00000 

0.00000 

0.00000 

0.00000 




ORIGINAL. PAGE IS 
OF POOR QUALITY 


STATION 


‘.I 



?Y/B 


angle of attack - 30.00000 DEGREES 


i SECTIONAL 
CL^C/CAVE 


CHARACTERISTICS 

CD*C/CAVE ICH*C**2)/fCAVE*CREF) 
ABOUT C.G. 


Cl VORT lE+C/CAVE 


1 

2 


DISTRIBUTIONS FOR THE FIRST 


PLANFORM 


-.08565 

-.02199 


.23271 .13A36 

.23271 .13't36 


,53363 0.00000 

,53363 O.OOCOO 


first PLANFOPM CHARACTERISTICS 


Cl - .027AO 


CO • .01567 


3 

A 

5 

6 

7 

8 
9 

10 

n 

12 

13 

19 

15 


DISTRIBUTIONS 

FOP THE SECOND 

RLANFORN 

95833 

.BQ422 

.30455 

87500 

1.10708 

.46726 

79167 

1.28638 

,57944 

7C833 

1.41432 

•66917 

62500 

1.50784 

.74309 

54167 

1.57726 

,80554 

46220 

1.62526 

.85660 

38274 

1.65591 

.89937 

29940 

1 .66992 

,93507 

21607 

1.65913 

,96686 

15086 

2.55366 

.91122 

08565 

1.41811 

.82370 

.02199 

1.31037 

.75482 


CH ■ .06304 


-.37557 

-.92229 

-.37677 

-.29016 

-.17952 

-.05532 

.06884 

.19343 

.31953 

.41767 

.46757 

.43050 

.30351 


0.00000 

0.00000 

O.OOOCO 

O.OOOCO 

0.00000 

O.OOOCO 

0.00000 

0.00000 

0.00000 

o.ooooc 

0.00000 

0.00000 

0.00000 




CL 


17 

18 

19 

20 



SECOND PLANFORH 

CHARACTERISTICS 



2.19798 

CO • 1.13933 

CN - .02130 


DISTRIBUTIONS 

FOR THE THIRD 

PLANFORM 



-.38274 

-.29940 

-.21607 

-.15056 

-.08565 

-.06375 
-.07160 
-.06748 
-.04051 
-.00804 . 

-.03680 
-.04134 
-.03396 
-.02339 
-.00464 . 

.12147 

,12722 

.11313 

.06955 

.02673 

0.00000 

O.COOOO 

0.00000 

0,00000 

0.00000 


QUALITY 



i third planform characteristics 

*-*0Z5A0 CD ■ -*01^66 CM • .0A793 



<V0*00000 D€fif(EES 


ST*TIOH 


1 


CL • 


3 

5 

6 

7 

8 
9 

10 

11 

12 

13 

l<i 

15 


Cl - 


16 

17 

18 

19 

20 


ANGLE OF ATTACK - 


2V/B 


CL*C/CAVE 


SECTIONAL characteristics 

CD*C/C AVE <CH*C**2) y<CAVE*CREFI 
ABOUT C.6. 


distributions for the first 


-,08565 

-.02199 


•23559 

,23549 


1 


pianfopm 

.19760 

,19760 


,60680 

.60680 


FIRST PLANFORK CHARACTERISTICS 


,02782 


CO • ,02334 


DISTRIOUTIONS FOR THE SECOND 


PLANFORH 


-.95833 
-.87500 
-. 19167 
-.70833 
-.62500 
-.54167 
-.t,b?20 
-.36274 
-.29940 
-.21607 
-.15086 
-.08565 
-.02199 


.87266 

1.17076 

1,33858 

1.45336 

1.53286 

1.58864 

1.62404 

1.64215 

1.64269 

1.60978 

1,49112 

1.34599 

1,22760 


.49119 

,71656 

•86315 

•97615 

1.06588 

1,13949 

1.19787 

1.24499 

1.26270 

1.31494 

1,23650 

1.12071 

1,03312 


OH • •07191 


-•42508 

-.46033 

-.39340 

-.28274 

-.14757 

,00037 

.14561 

.28873 

.42968 

.52159 

.57966 

.53141 

.35668 


SECOND PLANFORH CHARACTERISTICS 
2.20029 CO - 1.60868 

distributions for THE THIRD PLANFORH 


CH 


-.38274 

-.29940 

-.21607 

-.15084 

•I. -.08565 

|i 


-.04188 

-.04576 

-.04084 

-.01898 

.00686 


-.03514 

-.03839 

-.03427 

-.03593 

.00576 



.09433 


.09009 

.09188 

.07750 

.03928 

.00216 


Ct VORT LE*C/CAVE 


I 


0.00000 

0.00000 


0.00000 

0.00000 

0.00000 

0.00000 

o.ocooo 

0.00000 

o.oooco 

0.00000 

0.00000 

0.00000 

0,00000 

0.00000 

0,00000 


0.00000 

0.00000 

0.00000 

0.00000 

0.00000 


ORIGINAL PARE 13 
OF POOR QUALITY 



«096l’ • «3 91X29*1 - 03 

S3liSla3i3VaTH3 1»101 

£8620* • U3 S80I0*- • 03 

S3IiSIsai3VilVH3 U8aiNV18 Q8IH1 


81512*2 - 13 

I 

I I 

i 26210*- • 13 


00000*0 


85610*- 



AERDOYNAriC CHARACTERISTICS FOP CAHBEPED AKO TWISTED WINSS 
WITH VDPTEX IIFT AT VARIOUS ANGIES OF ATTACK 


PIANFORH 1 HAS LEADING EDGE VORTEX FLOW ASSUNEO FROM 0.00000 TO 

AND ATTACHED FLOW ELSEWHERE ACROSS THE SPAN 


RIANFORH 2 HAS LEADING EDGE VORTEX FLOW ASSUMED FROM 0.00000 TO 

AMO ATTACHED FLOW ELSEWHERE ACROSS THE SPAN 


P'.ANFORM 3 HAS LEADING EDGE VORTEX FLOW ASSUMFD FROM 0.00000 TO 

AND attached flow ELSEWHERE ACROSS THE SPAN 


ONE HUNDRED PERCENT LEADING EDGE SUCTION ASSUMED 


0.00000 


0.00000 


0.00000 


00 

OD 


V'ri. 


S»*T! 


CL 


ANGLE riF AT|T AC K -10.00000 OFG»FES 


2'tt^ 


CL*C/CAVE 


sfctional characteristics 


CO+C/CAVE 


,0<J565 


DISTRI9>;TI0NSl FCR THE FIRST 



-.1155'%' 
-.1155^ 


PLAHFCRM 


.0?C0B 

.tar.oe 


-U.3 


■^1365 


FIRST PLANFORH CHARACTERISTICS 
CD - .00.237 


oiSTPiauTiaNS For second 


i* ..RlANFQRf' 


•II 


3 

-.95; 33 

.06739 

t. 

-. f-75C0 

.09676 

5 

-.79167 

.11663 

6 

-.703^3 

.12696 

7 

-. 626CD 

.13505 

r* 

-.56167 

1.13913 

9 

-.66220 

.13890 

I V 

-.?:;?76 

.1339R 

11 

-.’-960 j 

. 12200 

1 f 

-.216C7 ; 

.6F79H 

13 

i - . 1 3 U 1 6 

•09C60 

!<• 1 

-.0^565 

.09* 63 

1 3 1 

1 

-.02199 

.07B^5 



SECOND PI 

CL ■ 

.17137 

CD • 


distributions 

FCP THE 

it 

I ' -.33276 

-.1506 5 

1’ 

■|| -..2)i6C 

-.17731 

!' 1 

1 -.2l6f7 

-.151«0 

1 ' I 

i| 

-.15652 

2J 


-.11576 


•I’! 


-.010A6 
-.01306 
-.01670 
-.01733 
-.C17C3 
-.01 A13 
-.00775 
.C\>A32 
. C'?^52 
.0612<- 
.C6f'J0 
.621 53 
-.C3aiA 


iOOA9d 




FORR 




-.00763 
.00302 
.C2AA6 
.F J995 
.00397 


f CiH*C**2) / {CAVF*CPEF) 
A90UT C.G, 


CN 


CH 


-.22276 

-.22275 


-.02631 


-.36969 


.26360 

.?69'Jl 

.26569 

.21602 

.16075 


Cl VOPT IFAC/CAVF 


O.OOCOO 

C.OOCOO 


0. OOCOO 

o.ooroo 

C.OOCOO 

o.ooroo 

O.OOCOO 


o o 

fl X 


.05766 

f\ '■ *■ r n 

O 2 : 
0 > 

09087 

O.OOCOO 

30 p 

12115 

O.OOCOO 

lO -0 

c > 

15332 

o.onroo 

IR“33 

O.COCOO 

J> 0 

22631 

O.OOCOO 

r* m 

25697 

33676 

O.OuOOO 

0.00000 

3cT; 

36526 

0. oooco 


38389 

O.OOCOO 


35112 

0.0300C 


20927 

O.OOCOO 


23585 

C.OOCOO 













I 


-.y2l99 


-.07852 


.03121 


O.OOOOC 


THIPO PLANPORH pHW:AC7€RIS71C5 
CO - .00023 


,06961 


total characteristics 


.013! 8 


-.26527 


I 

i 


ORi&iNML PAGE 13 
OF POOR QUALITY 


O' 


ANGIE 


station 


ZifB 



O.OOOCO DEGOFFS 


sectional CHAPACTFRISTICS 
CL*C/CAVE CD*C/CAVE ( 


H*C**2)/'CAVF*CPEF) 
ABOUT C.G. 


CL VORT IE*C/CAVE 


1 

2 


distributions fop TMf first planforh 


-»u65(>5 

-.02199 


-.OOBAO 

-.008<.0 


.0OC06 

.00006 


-.00905 

-.00905 


0.00000 

O.OOCOO 


Cl - 


3 

A 

5 


9 

10 

u 

1? 

13 

lA 

15 


CL 


16 

17 

i“ 

3c 


first PIANFOPM CHARACTERISTICS 


-.00099 


CD • .00001 


distributions FDR THE SECOND PLANFORM 


-.95-33 
-.r 7 500 
-.791#:7 
-.70533 
-.O25C0 
-.5A167 
-. A5320 
-.3B37A 
-.29VA0 
-.21607 
-.15066 
- . ( j B 5 f 5 
-.U2l99 


.25626 
.3P003 
.65974 
. 52005 
.56624 
•60C96 
.62434 

.63772 

.639P1 

.62336 

.55003 

.5406? 

.51561 


SECOND PLANFORH 


—.00466 

.01524 

.02930 

.04214 

.05300 

.C627P 

.07390 

,05147 

.09386 

.10752 

.08237 

.03419 

01579 


CHAPACTFRISTICS 


.82130 


CD " ,08001 


OlSTRieuTlONS FDR THE THIRD 


PLANFORH 


-.33374 

-.19940 

-.21-31? 

-.15086 

-.'336? 


-.13273 

-.15673 

-.16133 

-.1209? 

-.0HO20 


-.02712 

-.02312 

-.C1455 

-.C0542 

-.00033 


CM « -.00107 


-.13734 

-.18256 

-.19871 

-.20303 

-.20092 

-.19553 

-.18940 

-.19271 

-.17421 

-.16103 

-.13353 

-.10402 

-.08323 


CW ■ -.26051 


.21960 

.24130 

.23376 

.19200 

.12911 


0.00000 
0.00000 
0.00000 
0.00000 
0. 00000 
0.00000 
0.00000 
O.OOCOO 
0.00000 
O.OOOCO 
O.OOCOO 
0.00000 
0.00000 


0. 00000 
0.00000 
0.00000 
0.00000 
o.onooo 





i 


ii 




ORIGINAL PAGE IS 
OF POOR QUALITY 



'I 


ANGLE OF ATTACK - 10,00000 o'EGREFS 


station 


SECTIONAL CHAPACTERISTICS 


2Y/B 


CL*C/CAVE 


CD+C/CAVE 


(CP*C’**2)/{CAVE*CREFJ 
A60UT C.G. 


CL VORT LF*C/CAVE 


D1STPI8UTI0NS FOP THE FIRST 


-.08565 

-.02199 


,09965 


PLANFOPN 

.01988 

.01988 


.20993 

.20993 


0.00000 

0.00000 


FIRST PLANFORM CHARACTERISTICS 


.01177 


CO 


.00176 


CH 


.02921 



i 

’ DISTRIBUTIONS 

FOP the 

SECOND 



PLANf\3RN 



3 

-.95-<33 

.99892 




-.09999 

-.21291 

0.00000 

9 1 

-.b75CC 

.65651 




.01908 

-.26920 

o.oooco 

5 

-.791L7 

.76920 
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PLANFPBh 
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SECOND PLA,9FDRH 
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-.70333 
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0.00000 
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0.00000 
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CD • j’ — , 0 1 P 8 ^ 


.06907 
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.31087 
.88283 
.63775 
.77777 
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.80383 
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C » * .07191 
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-.1155^ 
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CO • .25160 


C 51'CTItlN • 


.23744 
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D.oorcc 
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1.59556 
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.79115 
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-.58991 
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0.00000 


THIPD PLANFOPM CHAR ACTFS ISTICS 


CL • 


-.02376 


CO « -.01749 


CM « .04793 


C SUCTION - O.OOCCO 


CL ■ 


2.77509 


TOTAL characteristics 
CO « 1.16147 

C SUCTI'U - .56214 


CM - .0E943 


O o 


O 35 


C3 

r * 




^ O V> ^ 


5T4TrON 


-.08565 

-.0?1Q9 


•0Z<»73 


oiswibutjons fo» IHf F„s, 

^ ST planpprm 


.25172 

.25172 




ANGtE OF ATTari/ 

Tack - 40.00000 oegrfes 

^^ARaCTEPISTTCS 

about c.g. 


.17825 

.17825 


fl'SI PUNfoSH CH««CTE»,STICS 
" .02106 


.60880 

.60680 


C« 


C SUCTION . 0.00000 

mstpioutions fob the secono 

^ C :»tCONO Planfor^ 


.07191 


2*12721 

2.41814 

2.50957 

2.50914 

2.45821 

2*36434 

2.29031 

2.3 6554 

1.96833 

1.24429 

1.70019 

1.71910 

»''0C85 


.96669 

1.18934 

1.30698 

1.37631 

1.41661 

1.44104 

1.45040 

1-44337 

1.40604 

1.17641 

.28667 

.4C383 

2.31339 


second FUNEONh CHJFFCTEPISTICS 

r ft . - 


1 * 85588 

c suction . 1.01103 

""""•'TIONS FOP THE thifd. 


CM 


-.^7587 
-.72827 
-.47619 
-.20535 
.05387 
.28840 
.47005 
.52096 
♦67979 
. 15432 
•12989 
.34587 
.42142 


.07905 


Cl VORT IF*C/CAVE 


0. 00000 
0.00000 


1. 254*55 
1.24736 
1.17099 
1.C5577 
.^2535 
.79570 
.<•6627 
.52340 
*32544 
— » 36549 
-.29367 
0. OOCOC 
OmOOOCO 


PlANFORM 


111 


-.3827^ 

-.29‘J^O 

*. 15«86 

"»0'}565 

-.02199 


-.«210l 


3.21369 


-.0340Z 

-.03907 

-.OZP9fl 

-.01360 

.00215 

.016«7 


-.09212 

-.09636 

-.09890 

-.02239 

.01130 

.03538 


•09009 

.09138 

.07750 

.03923 

.03216 

-.01958 


0. 00000 
0,00000 
0. 00000 
0.00000 
o.oooco 
0. 00000 


THIRD PLAMFDRN CHAPACTFRISTICS 
CO • -.01313 


CM ■ 


.02903 


C SUCTION • O.OCCOO 


total characteristics 

CO • 1.86380 


•18080 


C SUCTION M 1.01103 



Asi AND RESPECTIVE CHOROWISE CENTROID FOR EACH PLANFORM 
PLANFORM NO. 1 


LIMITS OF INTE6RATI0N 
32.00000 UEA01N6) 52.00000 ITRAUING) 


PLANFORM NO. 2 


LIMITS OF INTEGRATION 
-5.73000 ILEAOIHG) -9.93000 ITRAlLlNGl 


LIMITS OF INTEGRATION 
22.92000 (LEA0IN6J -29,29000 ITRAILIN61 


LOCATION 

CH0RDWI5E SPANWISE 
0.00000 -2.90000 


LOCATION 

CKORDVZSE 5PANWISE 
-7.75305 -18.65000 


PLANFORM NO. 3 


LOCATION 
KV SE |,,CHDROVlSE SPANVISE 
•15936 -23.06928 -8.0000 


o o 
2 
T] O 

o -Ji 


}-• 

I-* 


TOTAL PE»fDR«ANCE CHARACTERISTICS 


W 



1 

ZERO LEAOI'JG EDGE 

SUCTION 

FULL LEADING EDGE 

SUCTION 

AL f»; 

HA 

CL 

CD 

CH 

CL 

CO 

CM 

-zo.ooooa 

. 14A^7 

.15A70 

-.22553 

.06961 

.01358 

-.24527 

-►’« jOOuJ 

.26030 

.13295 

-.21036 

.20421 

.01720 

-.22684 

-^.COOCJ 

.3^050 

.11827 

-.19436 

.33964 

.02492 

-.2C798 

"^*9 m CO OC 3 

.:>0A36 

.11116 

-.17763 

.47531 

.03679 

-.1P848 

-2.330CO 

.63033 

.11200 

-.16025 

.61063 

.052P4 

-.16875 

it • 03 uu3 

• 76>il3 

.12111 

-.14230 

.74500 

.07304 

-.14879 

2 • Oo U(jO 


.i386d 

-.12308 

.877P2 

,09729 

-.12fch9 

<.COOlO 

1.C166A 

. IbA'^l 

-.10507 

1.CC849 

.12540 

-.10856 

6 . OOoOD 

1.1A370 

.19QAe 

-.Of 598 

1.13645 

.15741 

-,0t;85C 

6 • 03 C 03 

1.26822 

.2A259 

-.06668 

1.26112 

.19285 

-.C6861 

Ic. tjuUO 


.29391 

-.‘J4729 

1.3P198 

.23153 

-.04898 

12. JsiOOO 

1 . 505Ad 

.35312 

-.32788 

1.4985? 

.27313 

-.02972 

lA.uuOuO 


.41979 

-.0C857 

1.61027 

.3172? 

-.01091 

ic • 

1.7203A 

.49337 

.31058 

1.7167P 

.36357 

.00734 

Ic . j00u3 

I.hl7y3 

.5732H 

.02945 

1.61767 

.41159 

.02496 

2C . 03003 

l.‘'.06AC 

.658 7« 

.04797 

1.91259 

.460P6 

.04186 

22. 33003 

1 .Or^A-ez 

.7*-9n 

.06 604 

2.C0124 

.51089 

.05795 

2 A . D 

2 .0“?A5C 

.r ‘.330 

.08359 

2.CR337 

.5C119 

.07317 

2^ . OOCC 3 

2. U 3-31 

.94C71 

.16.0 53 

2.15879 

.61 121 

.08744 

2E.0C 

' voU 

2.1o256 

1.04010 

.11676 

2.22736 

.66044 

.10069 

iO.OOOCO 

2 .20007 

t. 14053 

.13227 

2.28899 

.7CP33 

.11206 

32 • cuooo 

2.22t>19 

1.24097 

.14693 

2.34366 

.75435 

.12390 

3A . jOOcO 

2.2AC73 

1 . 34C23 

. 16070 

2.39141 

.79707 

.13376 

3A . OaOOO 

2.2A370 

1.43753 

.17352 

2.43231 

.83P68 

. 14240 

it . j jwt J 

2.23512 

1.53160 

. 18533 

2.46652 

.87597 

.14977 

AO . 3\>0o3 

2 . 2 1 > 1 d 

1.62116 

.19608 

“ 49422 

.90938 

.15585 


SEPARATED FLOW 

PLUS POTENTIAL CONTRIBUTIONS 


LEA 

PING 

EDGE 

S I 

D E F D 

G E 


CL 

CO 

CM 

CL VSE 

CO VSE 

CM VSE 


-.06443 

.26020 

-.31496 

-.02721 

.00480 

.C2124 


.08944 

.21184 

-.28633 

-.01757 

.00247 

.C1364 


.24376 

.17526 

-.25752 

-.00996 

,00105 

.C0770 


.39707 

.15052 

-.22371 

-.00445 

.80031 

.LC343 


.54791 

.13753 

-.20003 

-.00112 

.00004 

.00086 


.70050 

.13407 

-.17369 

O.OOCOC 

O.OCOCO 

O.COOOO 


.85674 

.13940 

-.14056 

.00112 

.00CP4 

-.10036 


1.01496 

.15408 

-.12191 

.00445 

.00031 

-.00343 


1.16690 

.18004 

-.09596 

,00996 

.00105 

-.00770 


1.32765 

.21338 

-.06581 

.01757 

.00247 

-.61364 2S 

1,4537b 

.26200 

-.06425 

.02721 

.00480 

-.02124 

a 

1.59110 

.31628 

-.05180 

.03874 

.00823 

-.63045 

■0 F 

1.73006 

.37329 

-.03855 

.05203 

,01297 

-.64122 I 


1,66963 

.44627 

-.02457 

.06691 

.01919 

-.05351 

s? 

2,00679 

. 52638 

-.00990 

.C8323 

.02703 

-.Cf 726 


2.14646 

.61268 

.00541 

.10070 

.03665 

-.06239 


2,28157 

.70711 

.02120 

,11920 

.04016 

-.098P4 ! 

cl 7* 

•to f 

2.41304 

.80952 

.03769 

.13846 

.06165 

-.11652 

P Vi 

2.539bC 

.91964 

.05455 

.15n24 

.07718 

-.13535 


2.66082 

1.03711 

.07182 

.17828 

.094P0 

-.15524 

ir. 

2.77509 

1.16147 

.08943 

.19835 

.11452 

-.17609 


2.88164 

1.29214 

.10733 

.21817 

.13633 

-.19779 


2.9795P 

1.42849 

.12547 

.23750 

.16019 

-.22024 


3.C6f07 

1.56977 

,14380 

.25bC7 

.18604 

-.24334 


3.14633 

1,71517 

.16225 

.27364 

.21379 

-.26697 


3.21369 

1.86380 

.15080 

.28997 

.24331 

-.29102 



S E 


-lli.ooouo 
-e.oocuo 
-t.QOOtO 
• OwLiCiO 
00003 
0»«>wUoJ 
2.0G003 
00003 
t . 300C0 
t . «,30o3 
10,30003 
12.00OOJ 
l^,t/0ou3 

16. ^oood 

16. 33 .>00 
2 C. 03 003 
22 

2 ^ . 0 0 0 0 3 
26.33003 
26 . oO.>'. .' 

3C. JOJ03 
32 . 3^0o3 
36,00003 
3t .OObi.3 
3o . CO jw3 

60 . .>ijUU j 


p « 

9 A 

T E 

0 

? L 

F L 

U , S P 

0 

0 T F 

AUG 

« E N T E 

D 

LEADING 

EDGE * SI 

CE EDGE 

Cl AUG 

CD AUG 

CM AUG 

CL 

CD 

CM 

-.03766 

.00661 

.02219 

-.09166 

.26500 

-.29372 

-,w3033 

.006?6 

.01786 

.07187 

.21631 

-.27269 

.02603 

.0C253 

.0161C 

.23381 

.17631 

-.26983 

. 0 1 S 6 6 

.00131 

.J1091 

.39263 

.15083 

-.22528 

.01627 

.00050 

.00P33 

.56680 

.13756 

-.39917 

.v<l092 

O.buGuo 

• Jf 637 

.70050 

.13607 

-.17369 

. 0 6 6 3 

-.0v>030 

•0C503 

.85786 

.13966 

-.16942 

.00763 

-.30C52 

.00636 

1.01961 

.15639 

-.12536 

. 0 7 6 ji 

-.03077 

. j(63C 

1.176«6 

.18108 

-.10365 

. d 3 3 

.00117 

-.00691 

1.3652? 

.21 585 

-.07965 

-- u 1 J 6 1 

.0^106 

-.->0617 

1.68099 

.26680 

-.08569 

.01366 

•Oj2co 

-.00806 

1.62986 

.32652 

-.08226 

.01766 

.00661 

-.01063 

1 .78208 

.39126 

-.079 7d 

.02277 

.OU653 

-.013W1 

1.93656 

,66765 

-.07PCF 

.C’-r'76 

.U0036 

-.01762 

2.C9199 

.55361 

-.07716 

.C 3351 

.01272 

-.02206 

2.26717 

.66933 

-.07698 

.06 3i>l 

.01737 

-.02705 

2.60077 

.75527 

-.07755 

.05 110 

.02275 

-.03263 

2.5515C 

.87116 

-.07893 

.05771 

.02712 

-.03375 

2.89806 

.996P2 

-.C8C8C 

.06072 

• 6 

-.U656C 

2.83911 

1.13191 

-.08362 

.07000 

.06503 

-.05256 

2.97366 

1.27508 

-.C8665 

.o^? 763 

.05663 

-, J6C16 

3.C998? 

1.62867 

-.09066 

.0763 >1 

.06535 

-.06817 

3.21708 

1.5<^P6P 

-.09677 

. 10623 

.077J»; 

-.07659 

3.32613 

1.75581 

-.00955 

,11536 

. 0> 0 1 1 

-.08538 

3.61997 

1.92896 

-.1C672 

.I26j9 

.1j61? 

-.09669 

3.50366 

2.10711 

-.11022 



CON 

T 

T I A 

L CO 

N T 1 

LEADING 

EDGE ♦ AUGMENTED 

CL 

CD 

CM 

-.10190 

.26661 

-.29277 

.95912 

.21611 

-.26866 

.2197? 

.17779 

-.26363 

.37861 

.15182 

-.21779 

.53366 

.13802 

-.19170 

.68958 

,13607 

-.16732 

,86812 

.13910 

-.1635? 

1.00756 

.15356 

-.11757 

1.15957 

.17927 

-.09166 

1.33598 

.21655 

-.07072 

1.66619 

.26383 

-.07061 

1,60666 

.31916 

-.05987 

1.76773 

. 38269 

-.06918 

1.89260 

.65679 

-.03038 

2.03753 

.53572 

-.02752 

2.18197 

.62560 

-.01666 

2.32657 

. 72448 

-.00576 

2.66616 

.83227 

.005C6 

2,59953 

.94876 

.015e0 

2.72956 

1.07365 

.02662 

2,85309 

1.20650 

.03689 

2.96907 

1,34677 

.06720 

3.07666 

1.69386 

.05731 

3.17429 

1.66695 

.0672C 

3.26167 

1.80528 

.07687 

3.33778 

1,96792 

.08631 


N U 

E 

D 

I 8 U 

T I n 

N S 

LE ♦ SE 

♦ AUGMENTED 

CL 

CD 

CM 

-.12910 

.27160 

-.27153 

.06156 

.21857 

-.25682 

.20978 

.17883 

-.23573 

.37396 

.15213 

-.21637 

,53252 

.13806 

-.19306 

.60958 

.13607 

-.16732 

.86923 

.13916 

-.16638 

1.03108 

.15387 

-.12099 

1.16953 

.16031 

-.09935 

1.35355 

.217C2 

-.L8636 

1.69160 

.26863 

-.C9165 

1.66338 

.32739 

-.C9032 

1.79976 

.39566 

-.C9060 

1.95931 

.67398 

-.0919,0 

2.12073 

.56275 

-.09478 

2.28260 

.66226 

-.C9903 

2.66377 

.77266 

-.1066C 

2.60260 

.69391 

-.11166 

2. *5779 

1.02596 

-.11955 

2.90782 

1.16866 

-.12882 

3.05143 

1.321C1 

-.13919 

3.18724 

1.68310 

-.15059 

3.31396 

1.65603 

-.16296 

3.63036 

1.83299 

-.17616 

3.53531 

2.01907 

-.19010 

3.62774 

2.21123 

-.20671 


•O 

o 

X' 


o 

33 


>C ' 

>• ' 

r 


O' 


alpha 

-lO.OOOOC 
'"t’ • tit 000 
“fc.OCC^O 
“‘i.or oou 
-2.0CCD0 
OaUw’u->t' 
2.00000 
oC 0 t'O 
c • 0 1 ti t C 
t.otu JO 
IC.uCCOC 
L2 • JCt/00 
l^.UOc ^0 
Xc.uCOOO 
1? .OoOOO 
ZC.OC'jJO 

22 . ->t U.nj 
2<».uCo - J 
ZO.uOto J 
: -i. wooct 
30.000 JO 
32.0CCCG 
3v. jCO JO 
3 . V J. 1 1 J 

3f?.'jk^C00 

to. Jo u oc 


Induced 


Z = i.J LE 


CLD 

,50t36 

CL 

.2*,C30 

.3-CSO 

.t3Cv3 
.75919 
. E>obll 

i. It370 
1 . 2c a22 

1. 50 5'»a 

1. 7?C3t 
l.rtI7G3 
1. 905t<, 
1 . 9 j t 5 2 

2.35950 
2.11391 
2.15256 
2.2':jC7 
2. 22619 
2.2<-073 
2.29370 
2, 23U2 
2.2151P 


DRAG POIA 


SHAPE FACTOR 


1/(PI*AP) « .113t3 


SUCTION 

FULL 1 

LE SUCTION 

POTENT. +VORTEX 

{LE*SE+AUGJ 

CD^IN 

CLO 

CDHIN 

CLO 

CDMIN 

. 11116 

O.OCCCC 

,01353 

.68958 

,13907 

(CD-COHIM) / 

< <CL-Cl 0)**2) 

CL 

(CO-COHIN)/ 

nCL-CL0)**2) 

CL 

(CD-CONIN)/ 
( (CL-C10)**2 

.33659 

.06961 

0.( Of 00 

-.12910 

,20520 

.3*>f )J3 

.26921 

.06668 

.09159 

,20122 

.96372 

.33969 

.f 9628 

.20978 

.19999 

lOG.OOCOO 

,97531 

.10279 

.37396 

.18139 

.C527P 

.61063 

.2U530 

.53252 

.16185 

.15326 

.79500 

.10713 

.68958 

100.00000 

. 1 06Hfl 

.87782 

.10869 

.89923 

.19075 

. 20993 

1.CC899 

.11C02 

1.01198 

.19052 

.2!^09 

1.1.J695 

.11137 

1.16953 

.20175 

.22526 

1. 26112 

.11272 

1.35355 

.18316 

.23395 

1.3019B 

.11912 

1.99190 

.20930 

.29192 

1,99852 

.11558 

1.69338 

.21250 

.29967 

1.61027 

.11712 

1.79976 

.21225 

.25«5C 

1.71678 

.31875 

1.95931 

.21083 

.26fil9 

1.81767 

.12C97 

2.12073 

.20930 

.2 7.3 97 

1.91259 

.12227 

2,28268 

.20811 

.29107 

2.0C1 ?9 

.12917 

2.99377 

.20752 

. 30972 

2.06337 

.12616 

2.60260 

.20763 

. 32021 

2.15879 ‘III 

1 .12829 

2.75775 

.20351 

•337e5 

2.22736 II 

.13039 

2.90702 

.21021 

.35709 

2.28899 Ij 

' .13260 

3.05193 

.21278 

.381C9 

2.39366 I 

,13986 

3.18729 

.21625 

.90768 

2 .39191 

.13716 

3.31396 

.22069 

.93693 

2.93231 

.13997 

3.93036 

.22616 

.97916 

2.96652 

.19175 

3.53531 

.23277 

.51591 

2.99922 

.19399 

3.62779 

.29051 


original page *S 

OF POOR QUALITY 


INPUT DAT* 



ORIGir'iAL PAGE fS 
Of poor quality 



V 


r DAT* 


FIRST PfF€RFNCP PLANFOFW has 5 CURVES 


»OOT CHORD HEIGHT • 

0.00000 

ViPIASLE SWEEP 

PIVDT POSITION 

XtS) - 



BPFAV POINTS FOP 

THE REFERENCE 

PIANFORH 

RCI^T 

X 

y 

SWEEP 

DIHEOPAl 


REF 

REF 

ANGLE 

ANGLE 

1 

5.00000 

0.00000 

45.COOOO 

0.00000 

2 

4, 500C0 

-.5C000 

90.COOOO 

o.oooco 

3 

3.50000 

-.5CCC0 

45.C000C 

0.00300 

4 

2.500C0 

-1.5CC00 

^J. 00000 

O.OOOCO 

5 

2.00000 

-1.50CC0 

o.ocooo 

0.00000 

6 

2.OOOC0 

o.cocoo 






SECOND REFERENCE PLANFORH HAS 

A CURVES 

RDCT CHORD HEIGHT • 

o.oocoo 

variable sweep 

PIVOT POSITION 

y(S) ■ 



BREAK POINTS FOP 

THE PEFEpENCE 

PLANFCPH 

POINT 

X 

r 

SWEEP 

DIHEDRAL 


REF 

REF 

ANGLE 

ANGLE 

1 

2.00000 

0,00000 

0.00000 

0.00000 

7 

2.CCC00 

-.5CC00 

90.00000 

O.OCOOO 

3 

1.50COO 

-.5C0CC 

A5. 00000 

0.00000 

c 

-2.00000 

-A. 00000 

O.CCOOO 

O.COCOO 

5 

-2.CC000 

O.OCOOO 







COMFI€URATrON I CANARD DELTA LONG ID 




CURVE 3 IS 

SWEPT A5 

.00000 DEGREES 

ON PLANFQRM 

1 



CURVE 1 IS 

SWEPT 0 

.00000 DEGREES 

ON PLANFORN 

2 



BREAK POINTS FOR THIS CONFIGURATION 


POINT 

X 

T 

I 

SWEEP 

DIHEDRAL 

MOVE 


i |i 



ANGLE 

ANGLE 

CODE 

ij 

i * 

i 


i^IRST 

PLANFORN BREAK 

POINTS 


1 il 

». 00000 

0.00000 

0.00000 

A5. 00000 

0.00000 

1 

2 i 

^.50000 

-.50000 

0.00000 

00.00000 

0.00000 

1 

3 

3.50000 

-.50000 

0.00000 

A5. 00000 

C. 000 00 

1 

A 

50000 

-1.50000 

O.DOOOO 

90.00000 

0,00000 

1 

5 ! 

Z. 00000 

-1.50000 

0.00000 

0.00000 

0.00000 

1 

6 

Z. 00000 

0.00000 

0.00000 




i 

: i 



SECOND •!; 

PLANFGRN B^*EAK 

POINTS 


1 

z.oeooo 

0.00000 

o.ooodb 

0.00000 

0.00000 

1 

2 ' 

Z. 00000 

-.50000 

0.00000 

90.00000 

0.00000 

1 

3 

1.50000 

-.50000 

0.00000 

A5. 00000 

0.00000 

1 


.50000 

-1.50000 

0.00000 

A5.0000C 

0.00000 

1 

5 

Z. 00000 

-^.00000 

0.00000 

0,00000 

0.00000 

1 

6 

2.00000 

0.00000 

0.00000 




' 



HORSESHOE 

VORTEX SUMMARY 

TABLE 



132 

HORSESHOE VORTICIES USED 

ON THE LEFT HALF OF THIS CONFIGURATION 



PLANFORN 

TOTAL 

SPANWISE 





1 

36 

6 





2 

96 

16 
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6 HORSESHOE VORTICES IN EACH CHORDKISE ROW 
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V 

o 
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V 
•> 
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ft)t)e)ft)ft)ft)ft)ft) 

ft) 

ft) 

» 

ft) 

ft) 

ft) 

ft) 


ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 
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APPPOXmATE PLANFORH CONFIGURATION 





■‘'HI 


JlEROOYNAfllC DATA 


CONFIGURATION t CANARD DELTA LONG 10 
STATIC LONGITUDINAL AERODYNAMIC COEFFICIENTS ARE COMPUTED 


FIRST 


X 

C/A 


PL AN FORM HOR 


X 

3C/A 

SESHOE 


Y Z 


VORTEX DESCRIRTIONS 


2,59896 

2.54688 

2.49479 

2.44271 

2.39063 

2.33854 

2,28646 

2.23438 

2.18229 

2,13021 

2.07013 

2.02604 

2.83054 

2.76563 

2.69271 

2.61979 

2.54658 

2.47396 

2.40104 

2.32813 

2.25521 

2. 18229 

2.10938 

2.C3646 

3.07813 

2.98438 

2,89C63 

2.79688 

2,70313 

2.6C938 

2.51563 

2.42158 

2.32613 

2.23439 

2.14C63 

2.04683 

3.31771 

3.2C313 

3.08054 

2.07396 

2.85930 

2,74479 

2.63021 

2.51563 

2.40104 

2.20646 

2.17108 

2.05729 

4.51563 

4.24688 

4.07P13 

3.85030 

3.64C63 

3.42188 

3.20313 

2,90438 

2.76563 

2,54688 

2.32013 

2.10938 

4.75521 

4.51563 


-1.37500 

0.00000 

-1.37500 

O.COOOO 

-1,37500 

0.00000 

-1,37500 

0.00000 

-1,37500 

0. 00000 

-1.37500 

0.00000 

-1,12500 

0.00000 

-1.12500 

0.00000 

-1.12500 

0.00000 

-1.12500 

0.00000 

-1.12500 

0.00000 

-1.12500 

.c.ooooo 

-.07500 

0.00000 

-.07500 

o.oooco 

-.07500 

O.OOOCO 

07500 

0.00000 

-.87500 

O.COOOO 

-.87500 

O.CCOOO 

-.62500 

C.CCOOO 

-.62500 

o.coooo 

-.62500 

O.OOOOC 

-.62500 

0.00000 

-.62500 

O.COOOO 

-.62500 

o.oooco 

-.37500 

0,00000 

-.37500 

c.oocco 

-.37500 

O.COOOO 

-.37500 

0.00000 

-.37500 

0.00000 

-.37500 

0.00000 

-.12500 

0.00000 


C/A SWEEP DIHEDRAL 

ANGLE ANGLE 


.12500 

.12500 

,12500 

.12500 

.12500 

.12500 

,12500 

.12500 

.12500 

,12500 

.12500 

.12500 

,12500 

,12500 

.12500 

,12500 

.12500 

.12500 

.12500 

.12500 

,12500 

.12500 

.12500 

.12500 

.12500 

.12500 

,12500 

,12500 

.12500 

.12500 

.12500 _ 


43.70113 

38.36740 

32.00538 

24.62356 
16.26020 

7.12502 

43.70113 
38.36749 
32.00538 

24.62356 
16,26020 

7.12502 

43.70113 

38.36749 
32.00536 

24.62356 
16.26020 

7.12502 

43.70113 

38.36749 
32.00538 

24.62356 
16,26020 

7.12502 
43.78113 

38.36749 
32,30538 

24.62356 

16.26020 

7.12502 

43.78113 


0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
C. 00000 
0.00000 
0,00000 
0.00000 
0.00000 
c.oocoo 
o.coooo 
0,00000 
o.coooo 

o. coooo 
0.00000 
0.00000 
0.00000 
0.00000 
0,00000 
0.00000 
r ,00000 

p. coooo 
' 0,00000 
0.00000 
0.00000 
0.00000 


1 


LOCAL ALPHA 
IN PAOIANS 


o o 
o 

O 

31 r* 


Cl 

DELTA CP AT DESIRED 
CL - .50000 


0.00000 
o.oooco 
0,00000 
c.oocoo 
0.00000 
0.00000 
c.ooooo 
0.00000 
0.00000 
0.00000 
o.coooo 
c.ooooo 
0,00000 
0.00000 
o.coooo 
0.00000 
c.ooooo 
0.00000 
0.00000 
c.ooooo 
0.00000 
o.coooo 
o.coooo 
0. 00000 
o.coooo 
c.oocoo 
0.00000 
c.ooooo 
o.coooo 
0.00000 
0.00000 


1.69490 

.71806 

.40191 

.24031 

.14771 

.08267 

1.57275 

.71502 

,45520 

.30272 

.1«)691 

.11273 

1.40775 

,64559 

.42082 

.30203 

.2PP48 

.12525 

1.26672 

,56838 

.37977 

.20463 

,20827 

.13133 

,47455 

,11549 

.18627 

,36089 

,26835 

.17314 

.48074 


i 



ro 

to 



N 


4.27604 

4.03646 

-.12500 

0.00000 

.12500 

30.36749 

O.OOOOC 

0.00000 

.17345 

3.79688 

3.55729 

-.12500 

0.00000 

.12500 

32.00536 

0.00000 

0.00000 

.15834 

3.31771 

3.07813 

-.32500 

o.cocoo 

.12500 

24.62356 

0.00000 

0.00000 

.26070 

2.83854 

2.59696 

-.12500 

0.00000 

.12500 

16.26C20 

0.00000 

o.oooco 

.24245 

2.33938 

2.11979 

-.12500 

0.00000 

.12500 

7,12502 

0.00000 

C. 00000 

.16982 

SECOND 8LANF0PM 

HCOSESHOE 

VORTEX DESCRIPTIONS 






-3.BS021 

-1.89063 

-3.07500 

0.00000 

.12500 

43,78113 

0.00000 

0.00000 

3.76205 

-1.90104 

-1.91146 

-3,87500 

0.00000 

.12500 

38.36749 

0.00000 

0.00000 

1.89625 

-1.92198 

-1.93229 

-3,87500 

0.00000 

.12500 

32.00538 

o.ocooo 

0.00000 

1.39620 

-1.94271 

-1.95313 

-3.07500 

o.coooo 

.12500 

24.62356 

0.00000 

0.00000 

1.08974 

-1.96354 

-1.07396 

-3.87500 

o.coooo 

.12500 

16.26020 

0.00000 

o.coooo 

.81641 

-1 .00439 

-1.90479 

-3.87500 

0.00000 

.12500 

7.12502 

0.00000 

o.coooo 

.50730 

-1 .64063 

-1.67189 

-3.62500 

0.00000 

.12500 

43.78113 

0.00000 

c.oocoo 

2.80133 

-1.70313 

-1,73438 

-3.62500 

0,00000 

,12500 

30,36749 

0.00000 

0.00000 

1,36727 

-1.76563 

-1.70638 

-3.62500 

0.00000 

.12500 

32,00538 

0.00000 

0.00000 

.95055 

-1.92813 

-1.85030 

-3.62500 

o.cocoo 

.12500 

24.62356 

0.00000 

o.coooo 

.69010 

-1.89063 

-1.92188 

-3.62500 

0.00000 

.12500 

16.26020 

0.00000 

0.00000 

.48336 

-1.95313 

-1,98438 

-3.62500 

0.00000 

.125C0 

7,12502 

0.00000 

0.00000 

.28572 

-1.40104 

-1.45313 

-3.37500 

o.oooco 

.12500 

43.78113 

o.oocoo 

0.00000 

2.39112 

-1.50521 

-1.55729 

-3.37500 

0.00000 

.12500 

38.36749 

0.00000 

o.ocooo 

1.14411 

-1 .60938 

-1 .66146 

-3.37500 

0.00000 

.12500 

32.00538 

o.ocooo 

0.00000 

.77705 

-1.71354 

-1.76563 

-3,37500 

0.00000 

.12500 

24,62355 

0.00000 

0.00000 

.55979 

-1.91771 

-1.86979 

-3.37500 

o.oocoo 

.12500 

16,26020 

0.00000 

0.00000 

.39129 

-1.92138 

-1.97396 

-3.37500 

0.00000 

.12500 

7.12502 

0.00000 

0.00000 

.23077 

-1.16146 

-1.23438 

-3.12500 

o.coooo 

.12500 

43,78113 

0.00000 

o.oocoo 

2.12892 

-1.30720 

-1,38021 

-3.12500 

o.ocooo 

,12500 

38.36749 

0.00000 

0.00000 

1.00414 

-1.45313 

-1.52604 

-3.12500 

0.00000 

.12500 

32.00538 

0.00000 

0.00000 

.67843 

-1.59896 

-1,67188 

-3.12500 

0.00000 

.12500 

24,62356 

0,00000 

0.00000 

,48772 

-1.74479 

-1.81771 

-3.12500 

0.00000 

.12500 

16.26020 

0.00000 

0.00000 

.33994 

-1.09063 

-1.96354 

-3.12500 

0.00000 

.12500 

:7. 12502 

0.00000 

0.00000 

.20013 

-.92168 

-1.01563 

-2.87500 

0.00000 

.12500 

43,78113 

0.00000 

o.oocoo 

1.93654 

-1.10938 

-1.20313 

-2.87500 

o.coooo 

.12500 

38.36749 

o.coooo 

0.00000 

.90453 

-1.296P" 

-1.39063 

-2.87500 

0.00000 

.12500 

32,00538 

C, 00000 

0.00000 

.61000 

- 1 . 494 .,^ 

-1.57813 

-2.87500 

o.coooo 

.12500 

24.62355 

0.00000 

0.00000 

.43779 

-1.67188 

-1.76563 

-2.87500 

0.00000 

.12500 

16.26020 

C. 00000 

0.00000 

.30472 

-1.85938 

-1.95313 

-2.87500 

o.coooo 

.12500 

7.12502 

0.00000 

0.00000 

.17921 

-.69229 

-.79608 

-2.62500 

0.00000 

.12500 

43.78113 

0.00000 

0.00000 

1.70472 

-.91146 

-1.02604 

-2.62500 

0.00000 

.12500 

38.36749 

o.coooo 

0.00000 

.82772 

-1.14063 

-1.25521 

-2.62500 

0.00000 

.12500 

32.00538 

0.00000 

0.00000 

.55735 

-1.36979 

-1,46438 

-2.62500 

0.00000 

.12500 

24.62356 

0.00000 

0.00000 

.39951 

-1.59896 

-1.71354 

-2.62500 

o.coooo 

.12500 

16.26020 

0.00000 

0.00000 

,27709 

-1.82813 

-1.94271 

-2.62500 

0.00000 

.12500 

7.12502 

0.00000 

0,00000 

.16334 

-.44271 

-.57013 

-2.37500 

o.coooo 

.12500 

43.78113 

0.00000 

0.00000 

1.66024 

-.71354 

-.84896 

-2.37500 

o.coooo 

.12500 

38.36749 

0,00000 

0.00000 

.76464 

-.90437 

-1.11979 

-2.37500 

o.cooco 

.12500 

32,00538 

0.00000 

0.00000 

.51377 

-1.25521 

-1.39063 

-2.375C0 

o.coooo 

,12500 

24.52355 

0.00000 

o.coooo 

.36809 

-3 .52604 

-1.66146 

-2.3750C 

o.coooo 

,12500 

16.26020 

0.00000 

0.00000 

.25607 


ORIGSNAL PAGE IS 
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- 1,79688 

- 1.93229 

- 2.37500 

0.00000 

,12500 

-.20313 

-.35930 

- 2.12500 

0.00000 

.12500 

-.51563 

-.67188 

- 2.12500 

0.00000 

,12500 

-. 82 P 13 

-.98630 

- 2.12500 

0.00000 

.12500 

- 1 . 16 C 63 

- 1.29688 

- 2.12500 

o.ooooc 

.12500 

- l .*5313 

- 1.60938 

- 2.12500 

o.oooco 

.12500 

- 1.76563 

- 1.92188 

- 2.12500 

0.00000 

.12500 

, 03 t ^6 

-.16063 

- 1.87500 

o.ccooo 

,12500 

-.31771 

-.69679 

- 1.87500 

o.oooco 

.12500 

-.67188 

-.86896 

- 2.87500 

0.00000 

,12500 

- 1,02606 

- 1.20313 

- 1.87500 

o.ocooo 

.12500 

- 1.38021 

- 1.55729 

- 1.87500 

0.00000 

.12500 

- 1.73638 

- 1,91166 

- 1,07500 

0.00000 

.12500 

.27606 

.07813 

- 1.62500 

o.oooco 

.12500 

-.11979 

-.31771 

- 1.62500 

0.00000 

.12500 

-.51563 

-.71356 

- 1.62500 

0,00000 

.12500 

-.91166 

- 1 . 1 C 93 B 

- 1.62500 

0.00000 

.12500 

- 1.30720 

- 1.50521 

- 1.62500 

o.coooo 

.12500 

- 1.70313 

- 1.90106 

- 1.62500 

0.00000 

.12500 

.51563 

,29688 

- 1.37500 

0.00000 

.12500 

.07813 

-.16063 

- 1.37500 

0.00000 

,12500 

-.35938 

-.57813 

- 1.37500 

0,00000 

.12500 

-.79688 

- 1.01563 

- 1.37500 

0.00000 

.12500 

- 2.23638 

fl . 65313 

- 1.37500 

0.00000 

.12500 

- 1.67188 

- 1.89063 

- 1.37500 

0.00000 

.12500 

.75521 

i .51563 

- 1.12500 

0.00000 

,12500 

. 2760 * 

1 .03666 

- 1.12500 

0.00000 

.12500 

-.20313 

i -.66271 

- 1.12500 

0.00000 

,12500 

-.69229 

’ -.92187 

- 1.12500 

0.00000 

.12500 

- 1.16166 

- 1.60106 

- 1.12500 

0.00000 

,12500 

- 1.66063 

- 1.88021 

- 1.12500 

0.00000 

.12500 

,99679 

.73638 

-.87500 

0.00000 

,12500 

. 67296 

.21356 

-.67500 

o.coooo 

.125 CO 

-.06687 

-.30729 

-.87500 

o.coooo 

.12500 

-.56771 

-.82812 

-.87500 

0.00000 

.12500 

- 1.08856 

- 1 . 36*96 

-.87500 

0.00000 

. 125 C 0 

- 1.60938 

- 1.86979 

-.87500 

0.00000 

.12500 

1.23638 

.95313 

-.62500 

0.00000 

.12500 

.67188 

.39063 

-.62500 

0,00000 

.12500 

.10939 

-.17188 

-.62500 

0.00000 

.12500 

-.65313 

-.73638 

-.62500 

0.00000 

.12500 

- 1.01563 

- 1.29689 

- v 62500 

0,00000 

,12500 

- 1.57813 

- 1 . P 5038 

-.62500 

0.00000 

.12500 

1.93333 

1 . 5 CO 00 

-.37500 

0.00000 

.12500 

1.16667 

.83333 

-.37500 

o.ocooo 

.12500 

. 50 C 00 

.16667 

-.37500 

o.oococ 

.12500 

-.16667 

-.50000 

-.37500 

0.00000 

.12500 

-.83333 

- 1.16667 

-.37500 

0.00000 

.12500 

- 1.50000 

- 1.83333 

-.37500 

0.00000 

,12500 


Hi 



KEF. 

5 



1.83333 1.50000 

“.12500 

o.boooo 

.12500 

0.00000 

0.00000 

0.00000 


1.16667 .83333 

-.12500 

0.00000 

.12500 

0.00000 

0.00000 

0.00000 


.50000 .16667 

-.12500 

0.00000 

.12500 

0.00000 

0.00000 

0.00000 


“.16667 “.50000 

-.12500 

0.00000 

.12500 

0,00000 

0.00000 

0.00000 


“.83333 “ 1.16667 

“.12500 

[ 0,00000 

.12500 

0.00000 

0.00000 

0.00000 


“ 1,50000 - 1.83333 

-.12500 

0. 00000 

.12500 

0.00000 

0.00000 

0.00000 

CHORD 

c iveragI ^ true 

/.PEA REFERENCE AREA ’ 

D /2 

REF 

. AR 

TRUE AR 1 

33333 

2,62500 21 

.00000 

16.00000 

6.00000 

6 . 

00000 

3.06762 


-1 



.11522 

.17976 

.21220 

.20618 

.166A6 

. 10^52 


NUMBER 


.60000 
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COf*PLETE CONFIGURATION 


WING-BODY CHARACTERISTICS 
LIFT INDUCED DRAG IFAR FIELD SOLUTION) 


DESIRED CL COHPUTEO ALPHA 
.50000 7.50050 


CUWB) CDI AT CKWB) COI/ CCL(WB)**?) 

a/PI*AR REF) ■ .07958) 

,39158 .01583 .10325 


COMPLETE CONFIGURATION CHARACTERISTICS 




CL 

* ALPHA 

CUTWIST) 

ALPHA AT CL-0 

y CP 

CM/CL 

CMO 



PER RADIAN 

PER DEGREE 








3.81997 

.06666 

0.00000 

0.00000 

-.90320 

.09739 

o.ocooo 

I»ST 

PLANFORM 

.82818 

.01995 

0.00000 

0 COOOO 

-.16982 



ECONO 

PLANFORM 

2.99129 

.05221 

0.00000 

0.00000 

-.96920 


( 



additional loading 








WITH Cl BASED 

ON SITRUE) 


LOAD DUE 

ADD. LOAD AT 

BASIC LOAD 

SPAN LOAD AT 

.TATION 

2Y/B 

SI COEF 

CL RATIO 

C RATIO 

TO TWIST 

CL- 0,00000 AT CL-0 

DESIRED CL 




FIRST PLANFORM 

SPAN LOAD DISTRIBUTION^ 




-.39375 

.39225 

1,93799 

.23810 

o.ocooo 

0.00000 

0.00000 

.13038 

A 

9 

-.28125 

.98932 

1,96796 

.33333 

O.OCOOO 

0.00000 

0.00000 

.18691 

K 

3 

-.21875 

.58961 

1.36909 

.92857 

0.00000 

0.00000 

0.00000 

.22271 


— ,15625 

.65063 

1.29211 

.52381 

O.OCOOO 

0.00000 

0.00000 

»2976o 

9 

-.09375 

.69068 

.69068 

1.00000 

0.00000 

0.00000 

0.00000 

.26312 

6 

-.03125 

,71180 

.69991 

1,09529 

o.oocco 

0,00000 

0,00000 

.27116 




SECOND PLANFORM 

SPAN LUAO DISTRIBUTION 



7 

-.96875 

.19725 

9.19223 

.09762 

0.00000 

o.ocooo 

0.00000 

,07519 

8 

-.90625 

.91115 

2.87802 

.19286 

O.OCOOO 

0.00000 

0.00000 

. 1 5663 

9 

- ,89375 

.57231 

2.90369 

.23810 

o.ocooo 

0.00000 

0.00000 

.21802 

t c 

-.78125 

.70573 

2.11718 

,33333 

0.00000 

0.00000 

0.00000 

.26885 

A u 
11 

-.71875 

.81991 

1.91313 

.92857 

0.00000 

0.00000 

0.00000 

.31235 

1 5 

-.65625 

.91908 

1.75961 

.52381 

0.00000 

0,00000 

0.00000 

• 35013 

A C 
1 3 

-.59375 

I.C0570 

1.62959 

.61905 

0.00000 

0.00000 

0.00000 

. 3831 2 

1 4 

-.53125 

1.08132 

1.513P5 

.71929 

0.00000 

0.00000 

0. COOOO 

.91193 

1 5 

-.96975 

1.19701 

1.91690 

.80952 

c.ooooo 

0.00000 

0.00000 

•93696 

16 

-♦40625 

1.20398 

1.33016 

,90976 

0.00000 

0.00000 

0.00000 

•95B97 

17 

-.39375 

.90898 

.90898 

1.00000 

0.00000 

0.00000 

0.00000 

.39628 

18 

-.26125 

,80129 

,73162 

1.09529 

0.00000 

0.00000 

0.00000 

■ 30526 




<o ^ 

c: 

5 '■ 




-AT CL DE5- 
X LOCATION OF 
LOCAL CENT PR 


2.A9601 

2.669C9 

2.89593 

3.0Z135 

3.59296 

3.75812 


-1.91099 

-1.72329 

-1.53559 

-1,39783 

-1.15997 

-.97195 

-.78356 

-.59935 

-.90331 

-.20800 

-.1968? 


-.11356 


lo 

oi 








mg 



LONGITUOIHAl lOAD DISTRIBUTION 


X 


4.Q2300 

4.92500 

4.92500 

4.92500 

4.92500 

4.92500 

4.92500 

4.92500 

4.92500 

4.92500 

4.92500 

4.77500 

4.77500 

4.77500 

4.77500 

4.77500 

4.77500 

4.77500 
4.77500 
4.77500 " 
4.77500 
4.77500 

4.62500 

4,42500 

4.62500 
4.625C0 

4.62500 
4.625C0 

4.62500 
4.62500 

4.62500 

4.62500 

4.62500 

4.47500 

4.47500 

4.47500 

4.47500 
4.47500 


Y 


INTERR0L4TCD 

delta CP 


PLANFORM NUKBER 
6L(X> 



I 


-.07500 

.57444 

-.06667 

.57177 

-.05033 

.56928 

-.05cro 

.56698 

-.04167 

.56485 

-.03333 

.56290 

-.02500 

.56313 

-.01667 

,55955 

-.00033 

.55814 

-.00000 

.55691 

-.22500 

,55609 

-.20000 

.54101 

-.17500 

.52490 

-.15C00 

.50866 

-.12500 

.49349 

-.10000 

,47993 

-.07500 

.46799 

-.050C0 

,45768 

-.02500 

.44898 

-.00000 

,44190 

-.37500 

,49253 

-.33333 

.46622 

-.29167 

.44594 

-.25CC0 

.43024 

-.20033 

.42003 

-.16667 

.41140 

-.12500 

.39555 

-.00333 

.37461 

-.04167 

.35867 

-.00000 

.34773 

-,5poqo 

.60490 

-.44444 , 

,54788 

-.30009 " 

,48921 

-.33333 ■ 

.42605 


I .15000 

•i 


CNL 


.45000 


.02117 


ICNL • .05526 

.75000 


CNL • 

l.OCOOO 


.07752 


O o 

^ 30 


-O 

o > 

:xj r 


C- V* 
V ?' * 
r 



to 





♦.♦7500 

-.27778 

. 36869 

♦.♦7300 

-.22222 

.32639 

♦.♦7500 

-.16667 

.30330 

♦.♦7500 


-.11111 

.28573 

♦.♦7500 


-.05556 

.27359 

♦.♦7500 

( 

3.COOCO 

.27252 

♦.32500 

♦.32500 

-.30000 

,61211 

♦.32500 

-,♦♦♦♦♦ 

.55709 

♦.32500 

-.33889 

.36357 

♦ .32500 

-.33333 

.30036 

♦.32500 

-.27778 

.27324 

♦.32500 

-.22222 

. 24510 

♦.32500 


-.15667 

,21303 

♦.32500 

-.11111 

.19528 

♦.32500 


-.05556 

.19128 

♦.32500 

O.OOOCC 

,20002 

♦,17500 

♦,17500 

-.50000 

.64695 

♦.17500 


.34057 

♦.175C0 

-.38089 

.16099 

♦.17500 

-.33333 

s09843 

♦.1^500 

-.27770 

.08157 

♦,17500 


-.22222 

,09342 

♦ .17500 


-.16667 

.12468 

♦ .17500 

-.1 mi 

.13006 

♦.17500 

-.05556 

.12534 

♦.17500 

0.00000 

.13422 

♦.02500 

♦ .02500 

-.50000 

.42263 

♦.O25C0 


-.♦♦♦♦♦ 

.19650 

♦.02»ce 


-.38809 

.14030 

♦ .02500 


-.33333 

.06483 

♦.02500 


-.27778 

.02295 

♦.025C0 

-.22222 

.04102 

♦.02500 


-.16667 

.10124 

♦.02500 

-.11111 

.12558 

♦,0^500 

-.05556 

.13176 

♦.02500 

o.dcooc 

.15415 

3. “7500 

3.S75C0 


-.50000 

.34607 

3.37500 


-.♦♦*♦♦ 

,31477 

3.37500 


-.30PP9 

.15527 

3.575C0 


-.33333 

.09899 

3.37500 


27778 

.11CC4 


i CNL • .09398 

i.ooboo 


CNl - .07625 

l.OOOOG 


CNL 


1.00000 


, 0 * 20 * 


CNl - ,03011 

1.00000 
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•I 




3.87500 

-.22222 

.12732 

3.87500 

-.16667 

.13701 

3.87500 

-.inn 

.15093 

3.87500 

-.05556 

.16821 

3.87500 

0.00000 

.20414 

3.72500 

3.72500 

-.50000 

.62122 

3.72500 

-.44444 

.34469 

3.72500 

-.38889 

.18344 

3.72500 

-.33333 

.11973 

3.72500 

-.27778 

.11035 

3.72500 

-.22222 

.12747 

3.72500 

-.16667 

.15604 

3.72500 

-.11111 

.16944 

3.72500 

-.05556 

.18575 

3.72500 

0.00000 

.22091 

3.57500 

3.57500 

-.50000 

.66825 

3.57500 

-.44444 

.37112 

3.57500 

-.38889 

.23288 

3.57500 

-.33333 

.15292 

3.57500 

-.27778 

.11104 

3.57500 

-.22222 

.12651 

3.57500 

-.16667 

.17886 

3.57500 

-.inn 

.19049 

3.57500 

-.05556 

.20762 

3.57500 

O.OOOCO 

.23306 

3.42500 

3.42500 

-.57500 

1.11970 

3,42500 

-.51111 

.85735 

3.42500 

-.44722 

.56025 

3 . 425 C '^ 

-.38333 

.31574 

3.42500 

-.31»>44 

.25062 

3.42500 

-.25556 

.23513 

3.42500 

-.19167 

.22742 

3.42500 

-.12778 

.23830 

3.42500 

-.06389 

.23530 

3.42500 

O.OOCOO 

.25284 

3.27500 

3.27500 

-.72500 

1 .39031 

3.27500 

-.64444 

1 .20567 

3.27500 

-.56389 

1.07130 

3.27500 

-.48333 

.72512 

3.27500 

-.40278 

.42159 

3.27500 

-.32222 

,31701 


I 


I CNL ■ 

1.00000 


CNL ■ 

1.00000 


CNL - 

1.15000 


CNL ■ 

1.45000 




r 

.04?!' I 


III 

.04962 



.05547 
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I 

i 


3.27900 

-.26167 

•28607 

3.27900 

-.16111 

.27619 

3.27500 

-.08056 

.26600 

3.27900 

-.00000 

.28116 

3 . 1290 C 

3.12500 

-.87500 

1.62895 

3.12500 

-.77778 

1.21080 

3.12500 

-.68056 

,78056 

3.12500 

-.58333 

.56520 

3.12500 

-.68611 

.63679 

3.12500 

-.38889 

.35502 

3.12500 

-.29167 

.27467 

3.12500 

-.19666 

.26839 

3.12900 

-.09722 

.27061 

3.12900 

-.00000 

.27595 

2.97500 

2,97500 

- 1 . 025 C 0 

1.56969 

2.97500 

-.91111 

1.15016 

2.97500 

-.79722 

.68179 

2.97500 

-.68333 

.69111 

2.97500 

-.56966 

.36010 

2.97500 

-.65556 

.31802 

2 . 975 C 0 

-.36167 

.29586 

2.97500 

-.22778 

.26936 

2.97500 

-.11389 

,25707 

2.97500 

-.00000 

.26273 

2.52500 

2.92500 

- 1.17500 

1.61069 

2.92500 

-1 .06666 

1.37086 

2.82500 

-.91389 

.65968 

2.82500 

-.78333 

.61280 

2.82500 

-.65270 

.37032 

2.82500 

-.52222 

.32566 

2.82500 

-.39167 

.28880 

2.82500 

-.26111 

.26320 

2.82500 

-.13056 

.26197 

2.82500 

-.COOOO 

.22607 

2.67500 

2 . 675 C 0 

- 1.32500 

1.70272 

2.67500 

- 1.17778 

.66123 

2.67500 

- 1.03056 

.65897 

2 . 675 C 0 

-.88333 

.39879 

2.67500 

-.73611 

.31803 

2.67500 

-.58689 

,29166 

2.67500 

-.66167 

.25915 


I 
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2.67500 -.29*4* .23398 
2.67500 -.14722 .22341 
2.67500 -.00000 .20947 


2.52500 

2.52500 

-1.475C0 

2.52500 

-1.31111 

2,52500 

-1.14722 

2,52500 

-.98333 

2.52500 

-.81944 

2.52500 

-.65556 

2,52500 

-.49167 

2.52500 

-.32776 

2.525C0 

-.16389 

2.52500 

-.oocce 

2.37500 

2.37500 

-1.50000 

2.375C0 

-1.33333 

2.37500 

-1.16667 

2.375C0 

-1.00000 

2.375C0 

-.83333 

2.3^500 

-.66667 

2.37500 

-.50000 

2.37500 

-.33333 

2.37500 

-.16667 

2.37500 

-.OOCOO 

2.22500 

2.22500 

-1.50C00 

2.22500 

-1.33333 

2.22500 

-1.16667 

2.22500 

-l.OCCOO 

2.22500 

-.83333 

7.27500 

-.66667 

2.225CO 

-.50000 

2.22500 

-.33333 

2.275C9 

-.166 67 

2.22500 

-.cocco 

2.07500 

. 2.CT500 

-1.500C0 

2.C750C 

-1.33333 

2.075C0 

-1,16*67 

2.O75C0 

-1 .>CQCCO 

2.0750C 

-.83333 

2.07500 

-.66667 

2.07500 

-.50000 

2.07500 

-.33333 


1,09929 

.79575 

.44596 

.317P4 

.29109 

.25535 

.23389 

.21333 

.20365 

.18749 



.42284 

.35115 

.29046 

.24717 

.22496 

.20318 

.19253 

.18195 

.17675 

.16174 


.18817 

.17931 

.17972 

.17280 

.16069 

.15316 

,14429 

.14302 

.14284 

.13686 


.07478 

.08256 

.09139 

,09480 

.09324 

,09612 

.09298 

.09756 


I 



CNL ■ ,28811 

2.95000 




3.00000 


11990 
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2.07500 

-.16667 

.105.96 



2.07500 

-.00000 

.10979 

CNL • 

.07062 

CN FOR PLANFHPr 1 ■ 

.09901 





f>LANFORH number 2 


X 


1.900C0 
1 .90000 
1.90000 
1.90000 
1.90000 
1.900C0 
1.9C000 
1.90C0C 
1 .90C00 
1.9CC00 
1.90CC0 

1.70000 
1.70000 
1 .70000 
1.7CCOO 
1.7C000 
1.70COO 
1 .70000 
i.7rcoo 

1.70000 

1.70000 

1.70000 

1 .5C000 
1.3OC00 
1.90000 
1 .90000 
1.90000 
1 .900CC 
1.9CC00 
1 .5C'00 
1 .5''C0C 
1 .90C00 
1 .9CCO0 

1 .30CCC 


Y 


-.50000 

-.3P8P9 

-.33333 

-.77778 

-.22227 

-.16ft7>7 

-.mil 

-.05556 

O.COCCO 


-.500C0 

-.38809 

-.33333 

-.27776 

-.22222 

-.16667 

-.Mill 

-.05556 

O.COCCO 


-.90000 

-.38889 

-.33333 

-.27778 

-.22222 

-.16667 

-.11111 

-.C5556 

o.rocoo 



INTERPOLATED BL(X) 

DELTA CP 


1.30093 
.77090 
.37609 
.13703 
.07088 
.09226 
.11327 ... 

.10750 K\ 

,12282 I: 

.17066 j 


.16782 

.083AA 

.06267 

.12098 

.19347 

.19406 

.14695 

.13503 

.17766 t 

.25087 


.19009 

.17422 

.19312 

.27675 

.33439 

.37500 

.22770 

.15697 

.18447 

.23441 


1.00000 


CNL • .06865 

1.00000 


CNL • .03630 

1.00000 


CNL • .05908 

1.40000 


! 


I 
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1.30000 
1.3COOO 
1.3CC00 
1.30C00 

1.30000 
1.300C0 

1 .30000 

1.30000 

1.30000 

1.30000 

1.10000 

1 .10000 

1.10000 

1.10000 

I.IOCOO 

1.10000 

1.10000 
i.iceoo 

I.IOCOO 

1.10000 

1.10000 

.<10000 

.90000 

.90000 

.90CCO 

.90000 

.90000 

.90000 

.90COO 

.90000 

.90000 

.90000 

.70000 

.70000 

.70000 

.70CC0 

.70000 

.70000 

.70COO 

.7rrco 

.70000 

.70000 

,70000 

.50000 

.50000 


-.70000 

.25704 ' 

-.*>2222 

.27792 


.25461 

-.4*067 ||i> 

.21715 

-.38889 

.19824 

-.31111 1 

21727 

-.73333 ( 

.22166 

-.15556 

.20535 

-.07778 I 


.17203 

-.00000 


.19665 

II 


CNL - .07740 



1.80000 

-.90000 


.35294 

-.80000 


.31988 

-.70000 


.30899 

-.60000 


.28801 

-.50000 


.23671 

-.40000 

.20375 

-.30000 

.19248 

-.20000 

.18868 

-.10000 

.19108 

-.OOCOO 

.22870 


CNL • ,11061 


2.20000 

-1.10000 

.31335 

-.97778 

.38246 1 

-.85556 

.35153 

-.73333 

.31764 

-.61111 

.26795 

-.48889 

.22318 

-.36667 

.21854 

-.24444 

.20845 

-.12222 

.20744 

-.OOCOO 

.24637 1 


CNl*- .15046 


2.60000 

-1.30C00 

1.16382 

-1.15556 

.45193 

-1.01111 

.40421 1 

-.86667 

.35344 

-.72222 

.28016 

-.57778 

.23440 

-.43333 

.22430 

-.2«e89 

.21881 

-.14444 

.20913 

-.OOCOO 

.22068 


j CNL • .21521 


3.00000 

1.50000 

1 

.24344 


O Q 
-n 2 

z 
S ? 
o y 

C- > 
F Vi 


LJ 

U> 


I 


ijj 

•Fa. 



.90000 

.50000 

.90000 

.5OC00 

.90000 

.50000 

.90000 

.90000 

.90000 


-1.33333 
-1.16667 
-1 .COCCO 
-.83333 
-.66667 
-.50000 
-.33333 
-.16667 
-.00000 


.30000 

.30000 

.3CCC0 

.30000 

.30000 

.30000 


-1.70000 

-1.91111 

-1.3272? 

-1.13333 


.30000 

.30000 

.3CC00 

.30000 

.30000 


-.75556 

-.96667 

-.37778 

-.18889 

-.00000 


.10000 

.10000 

.10000 

.lOOCO 

.10000 

.10000 

.10000 

.10000 

.10000 

.10000 

.10000 

.10000 

.10000 

.10000 

.10000 

•10000 

.10000 

.lOCOO 

.10000 

.10000 

.lOCOO 

.ICOOC 



-1.90000 

-1.68889 

-1.47778 

-1.26667 

-1.09556 

-.86464 

-.63333 

-.42222 

-.21111 

-.coooo 


- 2,10000 

-1.86667 

-1.63333 

-1.40000 

-1.16667 

-.93333 

-.70GC0 

-.46667 

-.23333 

0.00000 


.30000 

.33000 

.30000 


-2.30fCO 

-2.04444 


.50746 

.40859 

.34187 

.28272 

.25279 

.23590 

.22228 

.21454 

.20744 


1.36211 

3.03877 

.45160 

,37806 

.30122 

.29523 

.23201 

.22516 

.21755 

.21092 


1.47364 

1.22891 

.68023 

.39504 

.32532 

.27228 

,23103 

.22326 

.21535 

,20759 


1.96696 

1.25046 

.63130 

.43930 

.34003 

.27979 

.24322 

.22187 

.21247 

.20266 


1.67011 

I.Z2C61 


CNL - 

3.40000 


CNL • 

3.80000 


CNl - 

4.20000 


CNl - 

4.60000 



.25869 


.36556 


.46497 


.52387 
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-.30000 

-.30000 

-.30000 

-.30000 

-.30000 

-.30000 

-.30000 

-.30000 

-.50000 

-.50000 

-*50000 

-.50000 

-.50000 

-.50000 

-.50000 

-.50000 

-.50000 

-.50000 

-.50000 

-.70000 

-.70C00 

-.70000 

-.7C0P0 

-.70000 

-.70000 

-.70000 

-.70000 

-.70000 

-.70000 

-.70000 

-. 0000 © 

-.00000 

-.90000 

-.90000 

-.90000 

-.90030 

-.90000 

-.90000 

-.90CC0 

-.9CC00 

-.90000 

- 1. 10000 
- 1.10000 
- 1.10000 
- 1.10000 


-1.78889 

-1.53333 

-1.27778 

- 1.02222 

-.70067 

-.51111 

-.25556 

-.00000 


-2.50000 

- 2.22222 

- 1 . 944 ^< 

-1,66667 

-1.38889 

- 1.11111 

-.83333 

-.55556 

-.27778 

-.00000 


-2,70000 

-2,40000 

-2.30000 

-i.eooco 

-1.50000 

- 1.20000 

-.90000 

-.60000 

-.30000 

-.00000 


-2,90000 

-2.57778 

-2.25556 

-1.93333 

-1.61111 

-1.28880 

-.96667 

-.32222 

O.OOGCO 


-3.10000 

-2.T5556 

-2,41111 


.56805 

.41008 

.34272 

.27868 

.23226 

.21023 

.20480 

.19740 


1.78989 

1.03788 

,54049 

.42413 

.33140 

.27126 

.22637 

.19340 

.19370 

.10677 


1.92331 

.85033 

.50920 

.39820 

•31618 

,25766 

.21654 

.18450 

.17889 

,17309 


2.01067 

,74650 

.50060 

.37283 

.29271 

.23848 

.20207 

.17778 

.16317 

.15917 


2.29165 

.66792 

,46077 


CNL 

5.00000 


,55876 


ji 


CNL • .57416 

5.40000 


CNL - .57604 

5.80000 


CHI - ,58504 

6.20000 


I 

I 

I 




H* 

LJ 

Ln 
















cr» 


^ 


-1.10000 

-2.06667 

.33983 





-i.iocoo 

-1.72222 

.26591 





-1 .10000 

-1.37778 

.21766 





-1.10000 

-1.03333 

.18357 





-1,10000 

-,698l'9 

.16253 





-1 .10000 

-.34^64 

.16471 





-1.10000 

-.00000 

.16182 


CKL 

■ 

.59673 

-1.30000 



6.60000 



-1.30000 

-3.30000 

2.35062 





-1.30000 

-2.93333 

.68599 





-1.30CO0 

-2.56667 

.61656 


II 



-1.30000 

-2.20000 

.30236 


1* 



-1,30000 

-1.83333 

.23586 





-1. 31.000 

-1.66667 

.19116 





-1.30000 

-i.iorco 

.16087 





-1 .3CJOO 

-.73333 

.16160 




i 

-1.30000 

-.36667 

.12617 


1 1 

Till ^ 



-1.30000 

-.00000 

.12207 


i 

fl 

.60656 

-1.5COOO 



7.00000 



-1.50000 

-3.50000 

2.37511 





-1 .5CC00 

-3.11111 

.55338 




1 

-1.50000 

-2.72222 

.36179 




1 

-1,50000 

-2.33333 

.25PC9 


i| 



-1.50000 

-1. 96446 

.19896 


1 



-1.50000 

-1,55556 

.16087 





-1.50000 

-1.16667 

.13555 





-1.50000 

-.77778 

.11915 





-1.5C000 

-.36889 

,10530 





-1.50000 

-.00000 

.10613 


CNL 

p 

.56633 

-1,70000 



7.60000 



-1.70000 

-3.70000 

2.62636 





j-1. 70000 

-3.28889 

.65826 





-1 .70000 

-2.87778 

.28639 





-1.7COOO 

-2.46667 

.20360 





-1.70C00 

-2.05556 

*15618 





I-1.7C000 

-1.66466 

•1251C 





-1,70000 

-1.23333 

.10560 





-1 .70000 

-.82222 

.09376 





-1. 70000 

-.61111 

.08831 





-1.70000 

-.00000 

.08668 


CNL 

m 

.53600 

-l.OOOCO 



7,80000 



-l.OQCOO 

-3.90000 

2.17917 




i! 

-1.90000 

-3.46667 

.26678 





-1.90CC0 

-3.03333 

.16902 





-1,90000 

-2,60000 

.12010 



. __ 





O O 
■*r p 

Ci ^ 

X 

iC : 

: 1 


3 

< 


•1.90C00 

■1.90000 

-1.90000 

-1.90000 

-1.90000 

-1.90000 


-J.16&67 

-1.73333 

-1.30000 

-.00667 

-.43333 

-.00000 


.09662 

.07984 

.07009 

.06722 

.06773 

.06787 


.40017 
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APPENDIX B - PROCEDURE FILE RUNVLMF 


The RUNVLMF procedure file contains the following cards 


. PROC , RUNVLMF .INPUT , OUT PUT . 

n 

* THIS PROCEDURE RETREIVES 

* AND EXECUTES THE - VLM - 

* PROGRAM 

ilf 

GET , LGO«VLMLGO/UN»503400N . 
MAP, OFF. 

GET , SEGDIR/UN=503400N . 

ATTACH , LRCGOSF /UN=LIBRARY . 
SEGLOAD , I=SEGDIR , B=VLMABS . 
LDSET,LIB=LRCGOSF. 

LOAD.LGO. 

NOGO. 

RETURN , LGO , LRCGOSF , SEGDIR . 
VLMABS , INPUT . OUTPUT , PL»50000 . 
RETURN, VLMABS. 

REVERT. *** END RUNVLMF *** 
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